
October 14, 1957 75 cents 

Man Reaches 95 Mi. 
Simulated Altitude 
In Vacuum Chamber 




A McGRAW-HILL 

|n\ publication 








TWA Analyzes Jet Costs, Operations 


Kaylock Hex Nuts aid NEW space-saving design 



New miniaturized electrical terminol strip 
fits 4 binding posts in the space of 3 with 


KAYLOCK 

All-melai self-locking nuts ® 

INTERNAL/external wrenching Hex Nuts 

This new lightweight modulor terminal strip was designed with KAYLOCK 
self-locking Hex Nuts in mind. The internal wrenching feature of the nut 
permits a close coupled assembly more compact thon ever before practical. 
The result is a saving of 25% in length and 10% in weight. Lockheed 
Aircraft Corp. in cooperation with Olympic Plastics Co. designed this new 
terminal strip for the olrcraft and electronics industries. 

INTERNAl/externol wrenehlng- 

* Reduces counterfaere and spotfoce diameters 

* Eliminates wrench damage te surrounding material 

* Reduces weight and space 


KAYLOCK Hex Nuts, available in steel or corrosion-resistant steel, conform 
to all three Air Force-Navy standards: AN363, AN364, AN365, and the 
new low height National Aircraft Standard NAS679. 




THE HAfNAH COMPANY - KATLOCK DIYISION, DEPT. EC, lOX 2091, lEHMINAl ANNEX, LOS ANGELES 54, CAUfOINlA C1057 


l/V/W does H-kke-h create a complete 

Missile Sqsiem? 



WEAPON SYSTEM: 
A definition 


“A system composed oj equipment, skills and techniques, the composite oj which forms an instrument of combat, 
usually . . . having an air vehicle as Us major operational element. The complete weapon system includes all related 
e^utpment, materials, services, and personnel required solely for the operation of the air vehicle ... so that the 
instrument of combat becomes a self-sufficient unit of striking power within its intended operational environment.” 

— Quoted from Defense Department Regulations 






GROUND SUPPORT EQUIPMENT 

— to check the missile’s design 
chsracterislics, the complete 
system's performance— to move, 
maintain, launch a squadron's 
missiles. Goodyear Aircraft 
designs and builds this equip- 
ment, and has created today's 
foremost mobile missile ground 
support system. 

COMPUTERS AND 

FLIGHT SIMULATORS 

— to check the missile's initial 
design characteristics and sim- 
ulate its Right. Goodyear Air- 
craft builds GEDA, an analog 
computer, and supplies flight 
simulators for the military 
services. 

UNIFIED ENGINEERING 

— to »lve the technical corn- 

system. Goodyear Aircraft has 
a Weapon System Engineering 
organization-specialists with a 
unified approach to, and com- 
plete familiarity with, the total 
problem. 



PRODUCTION FACILITIES 
— to lie together aad produce 
the whole concept. Goodyear 
Aircraft maintains facilities in 
Akron, Ohio, and Litchfield 
Park, Arizona, where 12,000 
skilled people work— To Keep 
America first In The Air. 


"jlwf t^gva What ItTakes af 

good/^ear aircraf 

Plants in Akron, Ohio, and Litchfield Park. ArUona • Rewarding Challenges and Careers for Engineei 



How to keep controls a,nd costs “in line”! 



D esign, assembly, and inspection of push-pult control sys- 
tems are simplified considerably when Fafnir KP-BS 
Torque Tube Type Control Bearings are specified. 

Developed to accommodate structural deflection, manu- 
facturing errors, and differential expansion and contraction 
in high-speed aircraft, KP-BS bearings feature a seif-aligning 
outer ring. This eliminates the need for extra parts to achieve 
and maintain correct bearing alignment in housings. Thus 
these beatings make possible important savings in space, 
weight, assembly time, and costs. 

An adaptation of the AN202 KP-8 series, Fafnir Self- 
Aligning Torque Tube Type Ball Bearings have the same 
high capacity as the rigid KP-B Type. The close fit between 
the self-aligning ring and the bearing provides the necessary 
rigidity for control systems. For detailed specifications, write 
The Fafnir Bearing Company, New Britain, Conn. 

AVAILABLE SIZES AND DIMENSIONS 


# FAFNIR BEARINGS 

FIRST... at the turning points in aircraft design 


AVIATION CALENDAR 


Oct. IS-Constaiit Speed Drive Develop- 
ment, AIEI-: En|inect5 Club, Phib. 
delphia, I’a. 

Oct. 16-18— Coirfereiiee on Computers in 
Control. American Imtitntc of Electri- 
cal Kngiiiccrr, Chalfuiitc-I ladrioii Hall 
Motel, Atlantic City. N. |. 

Oct. 16-18— 10?7 IliF, Canadian Conven 
tioii, .\utomotirc Building. F.xliibilion 
P.irk. Toronto. Onl., Canada. 

Oct. 17-18— 13th .Annual Convention, The 
.Magnesium .Assn.. Biltmorc Hotel. N. 1. 

Oct, 17-18— Xational Conference on In- 
dnstrial Hydraulics (including use in air- 
line ssr-tems). Hotel Sherman. Chicago. 

Oct. Iff— Some .Atpccts uf the National 
Guided Missile Program. Vice .Adm. John 
S. Sides, Dinner Meeting, .American 
Rocket Society and Institute of the 
.Aeronautical Sciences, Slicraton-Mc.Vpm 
Hotel, N, V. C. 

Oct. 20-22— -American Helicopter Society, 
Fourth -Amuial AA'estern I'orum. Hotel 
Statler, St. Louis, Mo. 

Oct. 21-22— Canadbu .Aeronautical liistitutr 
—Institute of the .Aeronautical Sciences 
Meeting, .Montical. Canada. 

Oct. 21-23— Conference on New Deseloi>- 
ments in the Field of Posset. .Anieticaii 
Society of .Mechanical F.nginccrs. -Ameri- 
cus Hotel. .Allentown, Pa. 

Oct. 21-25— 43th National Safety Congress. 
Conrad Hilton Hotel, Chicago. 

Oct. 22— Third AA'orld Conference for .As-ia 
tion. iiionth-long meeting on tariffs, ca^o, 
etc., Sao Paulo. Braril. 

Oct. 24-25— Fourteenth .Amiipl Di.'plas, .Air 
craft Electrical Equipment. .Aircraft Elec- 
trical Society. Pan Pacific .Auditoriiun. 
Los -Anjeles. 

Oct. 24-f5— Computer Applications Sym- 
posium. Morrison Hotel, Chicago, spon- 
sored by .Ararout Rcscarrii Foundation of 
Illinois Institute of Technology. 

Oct. 28-29— Tliird Annual Meeting. .Asso- 
ciation of the U. S. Army, Shcratou-Parfc 
Hotel, Washington. D. 6. 

(Contimied on page 6 1 
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.Lyndon is ready to help you. 
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AVIATION CALENDAR 



(Confi'iiued bom page 5) 

Oct. 28-29— First National Conference on 
Applied Metcoioloey, Hotel Statler, Hatt- 
ford, Conn, 

Oct. 28-30— .Annual East Coast Conference 
on .Aeronautical and Navigational Elec- 
tronics, Fifth Regiment Armory, Balti- 
more. Md. 

OcL 28-31— Second Winter Meeting, Amer- 
ican Nuclear Society, Henry Hudson Ho- 
tel, New York. 

Oct. 28-31— National Industrial Packaging 
& Handling Exposition. .Atlantic Citv 
Convention Hall. N. f. 

Oct. 30-Nov. 1-Annual Meeting, Air Traf- 
fic Control -Assn, C.A.A Technical De- 
velopment Center. Indianapolis, Ind. 

Oct. 30— .Aviation Electrical Equipment 
Display, U. 5. Grant Hotel, San Diego. 

Oct. M-Nov. 1— Fourth .Annual Meeting, 
Professional Croup on Nnclear Science, 
Ilcnrs' Hudson Hotel. New York. 

Nov, 1-3— Dallas .Ait Fair, sponsored hv the 
Dallas Junior Chamher of Comiriercc, 
-Addison .Airport, Dallas. Tex. 

Nov. 2-8-Second World Metallurgical Con- 
gress & 39th National Metal Exposition 
& Congress, Palmer House, Hotel Sher- 
man and International .Amphitheatre, 
Chicago. 

Nov. 4-^Fourth Institute on Electronics 
in Management (automatic data process, 
ing system). The .American University, 
1901 F St.. Washington 6, D. C. 

Nov. 5-7— Joint Military-Industry Guided 
Missile. Rcliahility Symposium (limited 
to those with Secret seciiritv clearance). 
Naval -Ait Missile Test Center, Ft. Mugii, 
Calif. 

Nov. 11— Plastics for .Airborne Electronics. 
Regional Technical Conference, Society 
of Plastics Engineers, Hotel .Ambassador, 
Los -Angeles. 

Nov. 11-13- Third IRE Instrumentation 
Conference and Exliihit (Data Handling). 
.Atlanta Biltroore Hotel. .Atlanta, Ca. 

Nnv. 11-15-1957 International Ait Safety 
Seminar. Flight Safety Fouudatiois, Palo 
Alto. Calif, FSF-.Avition Week Safety . 
.Ass'ards Dinner, Nov. 14. For Details 
urite FSF, 46S Fourth Avc„ N, A’. C. 

Nov. 12-13-Scventh .Aircraft Hydraulics 
Conference. Park Shelton Hotel, De- 
troit, sponsored bv A^iekers Inc. (invi- 
tation onlv). 

Nov. 13.14-Mid-.Amerrca Electronics Con- 
vention, Municipal .Auditorium. Kansas 
Citv, Mo. 

Nov. ll-n-lSth .Annual Convention, Na- 
tional .Aviation Trades Assn., Hotel .Adol- 
phus, Dallas. 

Nov. 17-21-Eighth National Plastics Expo- 
sition, International .Amphitheater, Chi- 


'o^°18-29-Tcchnical Conference, Inter- 
national .Ait Transport .Assn., Miami. Fla. 
'ov. 20-22-3l)tU Meeting, .Aviatinn Dis- 
trihiilors and Manufacturers Assn., Shera- 
ton-Cadillac Hotel, Detroit. 

'ec. 4-5— Symposium on high temperature 
strain gages, .Aeronautical Structures Lab- 
OTahjry, Naval .Ait Material Center, Pliila- 
deiphia 12. Pa. 

lec. 9-13-1957 Eastern Joint Comp.uci 
Conference and Exhibit. Sheraton Park 
Hotel, Washington, D. C. 
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All it fakes is practice! 


When that ball skims the edge of the cup. you can blame 
•wind, weather, putter, green, your wife’s cooking, or a 
fleeting conflict of ego and libido. But when the shot is 
sunk, you can credit experience, practice and knowledge 
of the course. It's the same with titanium. 

Titanium can be readily forged, machined, welded, 
stretched and drawn into shapes having high strength, 
light weight and superlative resistance (o both heat and 
corrosion. Titanium fabricating, joining and flnishing 
practices are no more difflcull than for many other en- 
gineering metals, but they are different.. 


TMCA has accumulated a great deal of pertinent ex- 
perience and practical data which are available to you 
on request. Extensive research facilities can also expedite 
special investigations to answer your specifle questions. 

TMCA has a selfish reason for helping you "sink the 
shot" whenever a technical challenge arises. Our Techni- 
cal Service Department is anxious to discuss your appli- 
cation and cooperate in the establishment of routine 
fabricating and joining techniques for this outstanding 
engineering metal . . . now priced competitively. 



TITANtUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7. N.Y. 



z/v ^/\/\^ ^-rm~€JDE 



rujE: JT^was 


Str&aking skyward or racing along "on the deck" . . . able to 
intercept or retaliate against on aggressor with powerful agility 
... the new Republic F- lOS Thunderehief fighter-bomber brings to 
the United States Air Force a devastating weapon for defense. 




nte/zva^tt-KH/eFr 


how to cut 

control 

costs 

with ^ socr/f/ce in 
switch reliability! 


These proved-in-use interlock switches 
are now standard production items 
at ELECTRO-SNAP 

If costs are becoming an increasing problem 
in your switch and control program, the 
extensive line of Electro-Snap “standard” 
switches may point the way to a quick, ac- 
curate — and economical — answer I 

Designed and built to rigorous original 
specifications, Electro-Snap ‘‘specials-become- 
standards" are not only sound in theoretical 
approach. They are also operationally proven 
... in exacting applications. 

In short, you eliminale all question of correct 
design, dependability and mechanical long- 
life — gain economy — when you specify a 
precision-engineered Electro-Snap "standard" 
for your application. 


Check Electro-Snap now. Send details of your 
particular requirements today for our recom- 
mendations and prompt, complete informa- 


SINCE 1942 

AIRFRAME AND 
MISSILE BUILDERS 
HAVE RELIED 


DYNAMIC AIR ENGINEERING 
MARKS ITS 15TH ANNIVERSARY 

PRODUCING MORE MODELS 
WITH WIDER APPLICATIONS AND 



electronic 

equipment 

cooling 


cabin air 
recirculation 


windshield 

defogging 


critical ar€a 
destratiiicati&i' 


man cooling 
ventilation. 


fire control 
air sampling 


At Dynamic your neeCs receive the experienced 

analysis and careful reccmmendaticns 
gained from ever 1 5 years of research and 
manufacturing experience, devoted exclusively 

to aircraft and airborne fans, blcwers ard 
electric heaters. In many Instances the 

modificaticn cf cne cf Dynamic's 2CC 
proven active rr.cdels v.ili save you weeks. 

or ever rrerths cf time and remeve the 
uncertainties which enter irtc a new installaticr. 


GREATER PRODUCT PERFORMANCE 
THAN EVER BEFORE 


Air Blowers 


Dynamic 


Remember too, Dynamic makes the entire unit 


including the motor, so responsibility for warranty 


rests squarely with us and schedules are met. 


fl YNAM I C@A I R - 

E N G I N E E R 1 N G /rm. 


SPECIALISTS IN AIRCRAFT AND 
ELECTRONIC SLOWER APPLICATIONS 






HOW TO MOLD 

HEAT-STABLE LAMINATES WITH 


DOW CORNING SILICONE RESINS 


STEP 1 

Pre-impregnoted glass cloth 
is hand tailored to a form. 
The form can be made of 
metal, plaster, or any heat- 
stable material. Where neces- 
sary, the cloth is tacked in 
place with a sealing iron. 
The pre-impregnated cloth 
has good drape and can be 
used to make complex parts. 

STEP 2 

The lay-up is surrounded by 
bleeder cloth, which allows 
even distribution of the 
vacuum. 

STEP 3 

The covered lay-up is placed 
in a PVA bag, and a vacuum 
drawn on the bag with a 
mechanical pump. The bag 
is then sealed, and the whole 
assembly placed in an oven, 
The part is cured through 
350 F. 

STEP 4 

Follewing the initial cure, the 
bag and bleeder cloth are 
removed. The part is then 
afterbaked through 480 F, 
trimmed, and finished. Com- 
plete operation is simple and 
economical. 


Complex ports, such os hot air ducts and radomes, con be made 
easily with Dow Corning silicone laminating resins. Finished parts are 
lightweight, and retain high strength after prolonged aging ot 500 F. 
Silicone-glass laminates have excellent wet electrical properties and 
low dielectric losses at radar frequencies. They con be drilled, 
machined, sawed or sanded. Here is the step-by-step procedure for 
vacuum bag molding of silicone-gloss laminates. 




For FREE BOOKLET describing appllcafions and typical 
properties of silicone-glass laminates, WRtTE DEPT, 0922b. 


Dow Oorning corporation 

MIDLAND. MICHIGAN 
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Creative Engineers 


Temco has a place for you 

in this New Engineering Center 


Ac Temco. growth provides experienced engineers 
with challenging opportunities. They will find here 
rewarding assignments in electronics, guidance sys- 
tems, jet aircraft, missiles and weapons systems. 

This new 100.000-square-foot, air-conditioned 
Engineering Center typifies Temco's dynamic prog- 
ress. More than 1,006 creative engineers work here. 
Here, loo, is housed the most modern equipment 
available for the design and development of complete 
weapons systems. Diversified projects include work 
on recently awarded prime contracts for three 
Temco-designed missiles and jet aircraft 



AIRCRAFT CORPORATION - Dallat.Texas 


Rapid expansion of research activities at Temco 
creates the need for a wider range of engineering 
skills. The engineer who has set exacting require- 
ments for his future finds here a stimulating, creative 
atmosphere, and congenial associates. 

/n Engineering, the Best Opportunities ere in Aviation 
In Avielion. the Best Opportunities are at Temco 


MR. JOB RUSSELL, EssIxM'lei Personnel 
Room lOS-N, Temco Alrcretl Corp.. Dsllss. Tesas 



13 





BURROUGHS RADAR DATA PROCESSING EQUIPMENT 
INSURES OUR CONTINENTAL AIR DEFENSE 


From imagination in research^ 

from creative engineering in design and development. 
Jack & Heintz produces proved performance 
in such aircraft products as these . . . 




To keep pace with 
aircraft of the future for 
BETTER, SAFER FLIGHT 



qualification testing 



OF YOUR PRODUCTS 


Adel’s Research Laboratory is 
equipped to handle your environ- 
mental testing requirements to 
many specifications, including 
MlL-E-5272. 

Available for your use are the 
specialized, advanced research, 
environmental testing facilities 
required for ever higher product 
quality. 

Get the benefits of the un- 
matched experience of highly 
skilled engineers and technicians 
for your forward designs. 




V I PRECISION 
ll L PRODUCTS 

A DIVISION DF 6ENERAL METALS CORPORATION 


BURBANK, CALIFORNIA • HUNTINGTON, WEST VIRGINIA 
DISTRICT OFFICES; MINEOLA • DAYTON ••WICHITA - DALLAS ■ TORONTO 




Margin for Error . . . None! 


you swing inlo your final approach. At precisely the right instant the Landing 
Signal Oflicer Oags you to cut your poiver — and you're aboard! "ir Such skill and 
predeion ia indicative of that which U required today in every piiaae of the aircraft 

accurate tolerancea measured in millionthe of an ineh. Thai's why the leading 
jet turbine manufacturera specify Bower aircraft bearings hrat. Their exceptional 

jet aircraft — idik a minimum of lubrication, it ^’halever you produce, if it uaea 
tiearinge, specify Bower! Choose from a complete line of tapered, straight and 
journal roller bearings for every field of transportation and industry. 

SOWER ROllER SEARING DIVISION 
FEDERAL-MOSUl-BOWER SEARINGS, INC. • DETROIT )4. MICHIGAN 




BOWER 


ROLLER BEARINGS 
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WHY BE LIMITED IN YOUR 
CHOICE OF FLIGHT DIRECTORS? 

Bendix offers your pilots a wide choice 


To show the wide range and flexihilicy of Bendix* Flighc Direcior 
Systems, lei's assume an ILS approach situation in which the airplane, 
on a 20° heading, is in a 10° right Ijank with its nose on the horizon, 
but slightly above the glide slope. The Course Deviation Indicator 
(same on all Bendix systems) pictures actual and pre-set headings, TO- 
FROM indications, and position relative to ILS beams (or VOR radial). 
Now, let’s sec how attitude reference and command information are 
presented on three typical Bendix Flight Director Indicators. 


BENDIX SERIES "300” SYSTEM 

In this system the Flight Director Indicator 
presents computed roll and pitch com- 
mands. .Sky and ground are represented on 
a sphere, as shown, and actual altitude is 
depicted Ijy conventional airplane symbol. 
Secondary airplane symliol represents com- 
manded attitude and, in this case, calls 
for nose-down, left bank maneuver. Com- 
mand is satisfied when the two symlxils 
coincide. 

BENDIX SERIES "10O” SYSTEM 

This system’s Flight Director Indicator 
also shows computed steering commands 
in Itoth roll and pitch a.xcs. Sky and earth 
prcttentalion is flat rather than spherical, 
and white line represents horizon. In this 
version, the two pointed, opposing markers 
designate commanded attitude. Command 
is satisfied when wingtips of airplane sym- 
bol align with markers. 


COURSE DEVIATION FLIGHT DIRECTOR 
INDICATOR INDICATOR 



BENDIX SERIES "200” SYSTEM 

The Flight Director Indicator in this sys- 
tem provides for computed steering com- 
mands in roll axis only. Flat gray and 
Ijiack areas represent sky and ground. 

Command bar is nccdlc-like line extending 
up from bottom of indicator, and. in this 
example, calls for left turn. Commanded 
attitude is attained when this needle is 
straight up and down through center of 
indicator. Small horizontal liar’s position with relation to vertical 
white dot scale along left edge shotvs whether airplane is above, below, 
or on glide slope licam. 

With Bendix Flight Director Systems you have your choice of several 
types of presentation . . . and your choice of a single- or two-axis 
system. You don't liuy features you don’t want or need. Yet, you get all 
the features and advantages that you do want and need. When you 
think of flight directors, tWnk of Bendix. Get the Bendix story. 



Eclipse-Pioneer Division 
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DOW’S NEW EXTRUSION PRESS PACKS 13,200-TON PUNCH 

Here's a whole new range of large magnesium extrusions: 

24-inch O. D. Tubing 28-inch I-Beams 80-fool-long sections 


This mammoth press, newest addition to Tlie Dow Chemical 
Company's rolling and extrusion mill at Madison, Illinois, 
is the world’s largest magnesium extrusion facility. Its vastly 
increased capacities afford new opportunities for designers 
working with light metals. A wide variety of new magne- 
sium applications for aircraft, missile, military and general 
industrial use are now possible and practical, In addition to 
extruding magnesium, the press is also available for large 

Here’s how the big press will increase maximum dimen- 
sions of representative magnesium extrusions; Integrally 


stiffened sections, from 9 to 20 inches wide; I-Beams from 
11 to 28 inches high; round tubing from 10 to 24 inches 
outside diameter; and maximum lengths of 80 feet. A large 
number of shapes and forms can be produced, limited only 
by the design of the die through which the metal is 
extruded. Many complex shapes that formerly required 
separate operations can now be formed in one operation. 
If your design calls for large magnesium or aluminum 
extrusions, contact the nearest Dow Sales Office or write to 
THE DOW ciiEMic.xL COMPANY, Midland, Michigan, Depart- 


YOU CAN DEPEND ON 


EDITORIAL 


Sputnik in the Sky 


The Soviet satellite (Russian name— Sputnik) now 
orbiting around the earth approximately 16 times every 
24 hours at an average altitude of 400 miles offers incon- 
trovertible proof of another major Russian scientific 
achievement. Already the Sputnik is beginning to trans- 
mit new knowledge of outer space back to earth. There 
is little question that the successful Soviet satellite 
launching is a major milestone in man’s eventual con- 
quest of space. All of the Russian scientbts who par- 
ticipated in tliis venture deserve sincere and unreserved 
congratulations for their success. 

Success of the Soviet Sputnik coming after a long 
chain of Russian surprises in the development of atomic- 
airpowet weapons ranging all the way from jet bombers, 
supersonic fighters, both intermediate and interconti- 
nental range ballistic missiles, and hydrogen warheads 
sliould be grounds for a major re-appraisal of the research, 
dc'clopmcnt and production programs of our own de- 
fense effort by top level political leaders. 

Right to Know 

We agree witli Senators Stv'les Bridges and Leverett 
Saitonstall, distinguished Republican leaders, as well as 
with Senators Richard Russell and Stuart Symington, on 
the Democratic side, tliat such an investigation is abso- 
lutely vital to the future .safety and prosperity of this 
nation and the rest of the free world. In fact, it is long 
os'crdiie. We arc glad to see signs tliat it will dcselop 
as a bi-partisan effort aimed at serving the best interests of 
this country rather than an ordinary partisan political 
skirmish, 

W'c believe the people of this country liave a right to 
know the facts about the relative position of the U.S. 
and tlic Soviet Union in this technological race which 
is perhaps the most significant single event of our times. 
'Ihcv liave the right to find out why a nation with our 
vastly superior scientific, economic and military poten- 
tial is being at the very least equalled and perhaps being 
surpassed bv a country that less than two decades ago 
couldn’t even play in the same scientific ball park. 

'Iliev also have a right to make the decisions as to 
whether they want their government to maintain our 
current leadership of the free world regardless of tlie 
cost in dollars and sweat or wliether they wish to 
supinely abdicate this position in favor of enjoying a few 
more years of the hedonistic prosperity that now enfolds 
our country. 

Major Issues 

These are choices the citizens of this land must make 
for themselves. Thev are not decisions to be made 
arbitrarily by a clique of leaders in an ivory tower or on 
a golf course. To make these decisions properly, the 
people must have the plain and unvarnished facts. 

There are three major issues that should be developed 
in the proposed Congressional investigation; 

• Dollars versus genuine military strength as a yardstick 
of defense policy. During the past four years, there has 


been a growing fear by the Eisenhower Administration 
that "we can’t afford" adequate defense. The military 
force goals promised by the administration have been 
so thoroughly under-financed tliat it has been obvious 
for several years that these goals would never actually 
be met. We need to know what a really adeqiute mili- 
tary structure would cost, how soon it could be devel- 
oped and how effective it might be in meeting the threat 
not of today but of tomorrow. 

• Support of the defense effort by the scientific com- 
munity. 'There has been a steady deterioration of the 
relations between the Eisenhower Administration and 
the scientific community that are so vitally needed to 
fertilize and spark technological progress. The Robert 
Oppenheimer case; the policies of Atomic Energy Com- 
mission Chairman Lewis Strauss; the tragedy of Trevor 
Gardner in tlic Defense Department; the asinine security 
clearance procedures of government agencies; tlie con- 
temptuous attitude of former Defense Secretary Charles 
E. Wilson toward science and basic research, and Presi- 
dent Eisenhower’s widely quoted dismissal of scientists 
as "just another pressure group" have widened a danger- 
ous gap between tliis group and tlicir government. We 
need to take positive action to fertilize the field of basic 
research, get tlic scientists fully integrated into the 
defense program and provide them with the modest but 
long term financial support tlicv need to aeliieve progress 
as fast as possible. 

• Rising costs and delayed results caused by vicious 
destructive tvpc of intcr-scrsice rivalry in the Pentagon. 
In addition to the corrosive effect of this acid scrx’ice 
strife, there i.s the strangling effect on policy decisions 
and action of the growing bureaucracy in the Office of 
the Secretary of Defense. Tlictc is little doubt that, 
regardless of political systems involved, the Soviets have 
organized their defcnsc-sciencc-indiistry effort on a more 
effecthe basis than the current situation that prevails 
in tlic Pentagon and the industry and science that now 
supports our defense effort. 

Financial Bungling 

Incredible financial bungling in the Pentagon de- 
scribed in recent issues of Aviation Week is sufficient 
to waste mam precious months of useful, productive 
effort by botli science and industry. Nor can there be 
much doubt that the defense structure that has grown 
b\' bureaucratic accretion during the (last fii’C years 
without am- reil leadersliip from eitlicr the White 
House or the Secretary of Defense is grossly inadequate 
to deal witli the problems involving the future survival 
of this country. A major change is long overdue. 

So lets have a thorough, bi-partisan investigation that 
will ia\- the facts on the line and provide the American 
people with an opportunity to devise their future fate. 
Maybe the Soviet Sputnik revolving in the sky will at 
last sliake us out of the prosperous complacency and 
flaccid leadership that has gripped us for too many years. 

—Robert Hotz 
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“Any way you look at it, Chuck... 
the safest engine is a clean engine... 
and there’s no cleaner engine 
than a G-ulf - lubricated engine!” 


Use new Gulfpride Aviation Oil 
Series D, the detergent oil, or Gulf 
Aircraft Engine Oil, the straight 
mineral oil. Either way, you’ll be 
keeping your engine clean, and 
making it safer. 

Gulf oils lubricate engines thoroughly and 
efficiently and also keep engines clean. 

That means increased periods between 
engine overhauls, because of less wear and 
tear on engine parts. 


Gulf Aircraft Engine Oil is the finest 
straight mineral oil you can choose — keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Aviation Oil Series 
D, the detergent oil, 

CuUprlde Aviation Oil— Series D. Deter- 
gent oil — for greatest possible cleanliness in 
radial,inJineandhorizonCaUy opposed engines. 
Gulf Alrcratt Engine Oil — Straight mineral 
oil that minimizes sludge and oil inlet screen 
deposits, keeping your engine clean and safe. 



...the world’s finest aviation products 
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WHO'S WHERE 


In the Front Office 

Henry S. Beau and J. Dovle DeWitt, 
directors. United AirernIt Coip.. East Hart- 
ford, Conn. 

Raymond H- Gardner, a director. Minia- 
ture Precision Beatings. Ine., Kttne. N. H. 

A. T. Button, president, newly estab- 
lished Navan Products, Inc., wholly owned 
subsidiary of North .American .Aviation, 
Inc,. Sarita Monica. Calif. Also; ). S. Smith- 

are officers of North American. 

Donald M. Miller, executive vice presi- 
dent. .Airborne Instruments Labotalorv, 
Mincola. N. Y. 

Dr. Rnbcn F. Mcttler, Dr. Burton F. 
Miller and Milton E. Mohr, vice presidents, 
Tire Ramo-AA'ooldtidge Corp., Los Angcic.s, 
Calif. Dr. Mettler is as.sociatc director- 
Guided Missile Research Division; Dr. 
Miller is direcfor-Communicalions Division: 
Mr. Mohr is group director-Control S; 


Mr. Mohr is group 
and Boston Divisii 

Walter G. Conrad, v 
lencral manager, Amer 




t and 


Honors and Elections 

The Baltimore Association of Commerce 
will present the Transcontinental Transport 
Trophy to the Boeing Airpbne Company 
to memorialize the Boeing 707 Stiatoliner 
transcontinental transport speed record, 
from Seattle to Baltimore, on Match 11. 
1957. In the future the trophy will be 
oifered to the manufacturer of the com- 
mercial aircraft holding the speed record 
lor a Bight from the Pacific Coast to 
friendship Airoort. 

Arthur E. ihymond, vice president-engi- 
neering of Douglas Aircraft Company, has 
been selected to receive the 1957 Daniel 
Guggenheim Medal "for notable achieve- 
ments in the advancement of aeronautics." 

Changes 

Herbert I. Chambers, chief development 
engineer, and Francu T. Creenup, chief 
piquet engineer. Consolidated Electrody- 
namics Corp.. Pasadena. Calif. 

Arthur E. Smith, assistant genera! man- 
ager. and Ferry W. Pratt, 
ager, Pratt & Whitney 
United Aiiciafl Corp.. East liartroru. 
Conn, 

ncciing, Leach Corp., Los .Angeles, Calif. 

Richard E, Kiengcl, general manager. 
£x-Ccll-0 Corporation of Canada, Ltd., 
London. Ontario, 

[ Compaii 




Chicago Aerial 
Park. III. 

Ralph 


managei 


lircraft ii 


cston Electrical Instrumc 
Corp., Neuark. N. |. 

Edivard H. Muhldsen, manager-aitcr 
and missile industry, Fischer & Potter C 
llatboio. Pa. 
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INDUSTRY OBSERVER 

► Couvair's Atlas intercontinental ballistic missile employs a cartridge that 
fires and exiulusts into manifold to dctclop uniform pressure for separating 
liquid propellant rocket sustainer stage. Missile also uses gas turbine 
generator designed by American Machine & Foundry Co., which is drisen 
bv missile’s liquid oxygen and fuel to supply electrical power, 

► Douglas Thor intermediate range ballistic missile is formed of three skin 
sections, each spanning one-tliicd of the missile’s circumference. Skin has 
milled waffle pattern on its inside with webs about 1 in. thick. 

► North American Aviation's Missile Development Division has formed a 
neiv space flight activiK' that will receive high priority support ftoin man- 
agement. In the overall picture, however, NIDD’s working force has been 
trimmed to fit within the Defense Department's economy more and to 
ailow it to continue operating as a div ision. 

► Douglas Genie air.to-air nuclear rockets are now being introduced to oper- 
ational units of USAF"s Ait Defense Command. 

►Lveoming’s 1.005 eshp. T53 turboprop engine is expected to be qualified 
for production before me end of the year, with production beginning in 
1958, One application is in Grumman's OF-l high performance obsenn- 
tion aitcraft, which earlier this vear won an Armv/Navy competition for a 
STOL-type r’chiclc (AW May 21. p. 28). 

► Production cfflcicncics and improved learning curve in fabrication have 
enabled Piper Aircraft to cut manhours on production of the Apache light 
aircraft by about 25% since the initial models were rolled out. Piper esti- 
mates that, without this saving, cunent basic Apaches would list for approxi- 
mately $42,000. Present cost is $55,000. Maintenance of continuous 
high-level production mns also have been an important factor in maintaining 
the lower price. Originally, Piper thought it would take about five years to 
sell 1,000 Apaches, but it has sold more than that in three years, 

► Pratt & Whitney T34 turboprop engines powering YC-97F in reliability 
study of engines and associated systems carried out 82 missions instead of 30 
originally scheduled. During the tests, there were only five delays for 
maintenance. Of these, only one was associated with the powcrplant. Pilots 
who have flown the aircraft report that on cold days they have achieved 
rates of climb of 6,000 fpm. immediately after takeoff at gross weights of 
170,000 lb.; reached 12,000 ft. in two min,, 16 sec. 

► Doman Helicopters hopes to interest the military iu a proposal to equip 
a Sikorsky S-56 with the Doinaii rotor head. Domao says conveision, 
which would cost an estimated $750,000 with the Army bearing the major 
share, would substantially reduce vibration. 

► Czechoslovakia is now producing the MiC-19 Fanner, Russia’s 900 mph. 
fighter. Earlier MiG-17 is being produced under Russian license in Czecho- 
slovakia, Communist China and Poland. 

► Allison is now producing approximately 35 T56 turboprop engines for the 
military each month; production capability is 100 per month. As of last 
month, Allison had produced a total of 1,150 T56s for the military, with the 
major portion of the output going into the Lockheed C-130 Hercules trans- 
port, of which 115 have been delivered. Allison also now has orders for 
approximately 780 civil versions of the engine, the 501D-13, from commer- 
cial operators for airliners and business aircraft. 

►Douglas C-133 turboprop transport is scheduled to begin regular logistics 
support operations across the Atlantic by mid-April. 1958. C-133 unit, based 
at Doict. Del., now has three C-133s, expects to get its fourth in the near 
future. It will have 16 of the aircraft at full strength. 
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Ski-Jump with Jet Assist 


A new version of the Fairchild C-123 is now flying with the USAF, 
Its wheel-ski combination gear enables it to operate from ice or snow- 
covered fields as effectively as from unprepared dirt strips. 

Takeoff performance shoots up with the addition of a Fairchild J44 jet 
engine at each wing dp. Substantial increases in payload have become 
possible— takeolf and landing weights over 60,000 lbs. have been achieved 
and will become routine. 

The ski-and-jet C-123 is typical of the versatile development and the 
potential Fairchild builds into its aircraft. 


FAIRCHILD 
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Washington Roundup 


Space Flight Regained 

One accomplishment of the Russian satellite launch- 
ing is the iippitent discard of a USAF order labeling space 
flight a dirts- word in Air I-'otcc parlance. Spate of 
stories on U. S. capabilities in the rocket fleld following 
tlie Sosict salcllite launching svas forced despite a July 
29 dircctis'c sshich lamented news stories describing sonic 
US.Al' rescarcli and development as efforts in "space 
flight." The order reported bad reaction at licadquattcr.s. 
Depiittincnt of Defense and congressional levels, and 
suggested avoidance of mention of space, space tech- 
nologs and sp.icc seliiclcs. 

"No statements can be made." said the nosv-outmoded 
order, “sshich might in any way cause the national media 
to describe salid .Air Force projects as efforts to flv to 
the moon." 

Investigators 

Sen. Estes Kef.iuser (D.-Tenn.) may become the domi- 
nant personality during the Senate Preparedness Siib- 
toniinittec's investigation of the U.S.'s satellite and 
guided missile position. Kefauscr is the second ranking 
Democrat. Sen. Lyndon Johnson (D.-Tcx.), chairman 
of the siibcominittcc, is gcncrafli- prccUided from actise 
partici])ation in eonimittee Imsiness because of hi.s duties 
as inajorih Ic.idcr. Other scnator.s on the subcommittee 
ate John Stennis (D.-Miss.), Stuart Svmington (D.-Mo.), 
Stiles Bridges lR.-\. II. I. Leverett Saltmistall (R.-Mass.), 
and Ralph I'hmdcts (R.-'Vt.). 

Partial Victory 

Slurp disirgreement still exists bctivccii tire airlines and 
Ciiil .Aeronautics .Administration oicr whieli of two 
types of tumvay lighting systems is best suited for 
landing under loss visibility coiiditionb. Following a 
scries of C.A.A tests at .Andrews .Al-B near W'asliington 
(AW .April 15, p. 99) with both narroiv-gagc and low- 
mounted fluorescent floodlight systems, the CAA strongly 
adiocated the latter. .Airlines, on the other hand, held 
that tlie narrow gage method was more adequate. 

Industry concedes that tlic fluorescent units would be 
less costli to install on preseiitli established riimvavs but 
docs not agree nith C.A.A’s contention that, under the 
nartms-gjgc system, the pattern of lights distorted when 
aircraft desiafe from the runway centerline. 

As a result, C.A.A will bow to industn's wishes and 
authoriisc installation of iiitlc-bcam scmi-Busli fixture in 
a narrow-gage pattern on tlie nesv rumvay at New York 
International .Airport, lloweicr. the fluorescent flood- 
lighting system will be installed at the W'asliington 
National Airport so that tests and studies of both svstenis 
can be contimicd- 

McElroy: A Bow to Science 

Neil H. McLltin, nho took office last week as Secre- 
tary of Defense, g.ive an early bow to the world of science. 
"I am conditioned," said the former president of Procter 
&' Gamble's soap empire, "to feel tliere must be .sn|Jiwrt 
of spcciilatisc tliinking bi high-grade scientists. ... I 
would not be on the side of any cutlxick." McElrov's 
icnurks were interpreted as indicating a sharp contrast 
ssith tile attitude of his predecessor, Charles E. W'ilson. 
Wilson was inclined to scorn research projects, particu- 


larly of the speculative type that could boast of no iinmc- 
diate application to improicd weapon si-stems, 

'Snail's-Pace' Bilateral 

Indications are that the U.S.-Btazil air transport agree- 
ment now under discussion will become one of tlic most 
carefully negotiated bilatcrals in history because of recent 
charges of State Department "giveawavs.” Talks arc 
progressing at a snail's pace with considerable time being 
spent in studying each phase. Discussion of route ex- 
changes may still be a long ivav off. 

Changing Times 

National Missile Industry Conference, later called tlic 
National Rocket and Missile Industries Assn., has been 
christened again. Its new namcs-tlic Assn, of Missile & 
Rocket Industries or .AMRI. Kendall K. Hoyt, acting 
secretary and spokesman for the group, savs there is real 
need for the organizafion to provide a single point of 
contact betneen the seniccs and tlic industry’s "scicral 
parts" including "the makers of missile bodies." 

Second meeting of AMRI will be licld in Washington 
next week. 

Rate Progress 

Iiitcnuitional Ait Transport Assn, traffic conference 
ivhich opened here on Sept. 24 is expected to end lafc 
tliis week altliough agrccinciit has not ict been readied 
on the controversial tliird-class fate issue. 

Since strong contingent of airlines has stronglv sup- 
jiorfcd the presenation of a two-tier fare level, pitigrcss 
toward a settlement of tlie kiiottv problem of introdneing 
a tliird leicl on Nortli Atlantic routes has been slow. 
However, observers feel that, once differences on condi- 
tions under ishich the rates should be applied arc ironed 
out, tlic conference will a|)prmc tlie pto|>oscd tlircc- 
Ici'cl fare structure. 

Some airlines haic been worried tliat the tliird<tass 
rates will eventually spill over into the midafhintie routes 
and other areas to dcstrov the basic fore .structure of 
lATA. 

The conference is studying the possibilih of over- 
hauling the rate structure in order to strengthen and 
equalize revenue returns on infcniaficmal routes. 

Existing rules go\-i-rning charier opetations luie also 
liccn the center of much debate. Problem is due to a 
basic conflict in jihilosophy witli one group of e.itricr.s 
supporting rigid charter regulations to protect tlie fate 
Structure and another advocating more liberal rules to 
proi-idc greater freedom in meeting noii-I.A'r.A competi- 


Protest by American 

•American .Airlines, in a petition to the Cii-il Aeronautics 
Board, lias protested the proposed use of sleeperette 
scats by 'I'rans AA'orld .Airlines on its transcontinental 
flights at regular first class fares. Aincrican’s jictition 
claims tlut the prO|iosed service would be comparable to 
TWA’.s deluxe transatlantic sen-ice for which there is 
a S30 charge oicr and aboic first class fare. .American 
«-ants C.AB to cither require TW'A to file a tariff to cover 
tlic sen-ice or to t-akc steps to prevent its institution. 

—W'asliington staff 
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USAF Pushes Pied Piper Space Vehicle 


Success of Soviet satellite will give new iiiipelus to 
Lockheed project for reconnaissance satellite. 


Wasliingtoii— Soviet satellite liuiich- 
ii^ will spur research and dcvelDpiiient 
tmirts on advance U. S. space vehicles 
including Lockheed Aircraft Corp.'s 
Pied Piper project. Pied Piper, spon- 
sored by USAI'', is an earth-circling :c- 
fonnaissanec satellite. .A later version 
would be manned. 

Russia is working on at least one 
])roject similar to Lockheed’s. 

Popular nickname for Pied Piper is 
Big Brother. Weapon system mimber 
is WS-IIT-I,. Lockheed calls the proj. 
cct .ARS for Advanced Reconnaissance 

•Vcromitronic Systems Inc. also is 
conducting studies along lines similar 
to Pied Piper (AW July 22, p. 53), 
using its own and Air Korcc funds. 

Rand Corp., supported chiefly by Air 
rutcc tcscarcli funds, has pushed work 


DU such satellites for the last 10 years. 
Otiicr services also have plans for ad- 
vanced satellites, including manned 

Pied Piper dates back to early 1956 
when an airframe-avionics team headed 
by Lockheed won a competition against 
two or three other teams. Columbia 
Broadcasting System is probably Lock- 
heed’s teainmaic, with tastman Kodak 
as an associate p,irticipant. 

Original investment in Pied Piper 
was S4 million. ’Iliis later w-as increased 
to S12 million for the fii'st yair. 

Satellites for WS.117-L would carry 
television, photographic cameras, infra- 
red spotter or radar scanner svstcuis, 

Ssstems Liboratorics Inc. holds a 
ime vear contract, awarded about three 
months ago by Rome ,Air IDcvclopmcnt 
Center, for ground handling studies in 


connection with Pied Piper. Amount 
is approximately 5140,000. 

Its work is to determine require- 
ments and accuracies needed for inter- 
pretation and processing of data re- 
layed from the satellite and construction 
of large mosaics or maps. 

The feeling is tliat Pied Piper could 
not be ready in the unmanned version 
before 196() unless a tremendous effort 
is placed behind it. Manned version, 
even on an accelerated schedule, is 
closer to 1965. 

Manned vehicle would remain in its 
orbit for perhaps a month. Biggest 
problem for it manned satellite |)r»h- 
ably is still recovery. 

Launching vehicle for the reconnais- 
sance satellite probably will be a three 
01 four-stage liquid rocket system, with 
North -American .Aviation Inc. aird 
Aerojet-General Carp, as the most likely 
engine manufacturers. 

.Approximately 500 to 1,000 lb. 
thnist will be required for one lb. of 
satellite weight. 

Orbit for unmanned Pied Piper would 
be between 300 and 1,000 mi. Lower 
orbits, better for reconnaissance work, 
arc worse from the standpoint of dam- 
age caused by denser air. 

When satellites move from the area 
of collectors of geophysical research 
data to earth reconnaissance vehicles, 
legality will become .i problem. Unless 
thev arc launched in a cooperative 
effort such as the International Geo- 
physical Year, or with ^rior agteement 

counteiincasurcs probably could be 
used to bring them down. 

Other problems include; 

• Data transfer from satellite to eartli. 
"Picture" taken by satellite scauna 
must be changed from film or camera 
to electrical signals which nioduiate 
transmitter for relay to a ground station, 
where data would be pul into con- 
tinuous map form or recorded on film 
or magnetic tape. 

• Rotation of the satellite on its own 
axis. It will have to be oriented to keep 
its camera, infrared spotter, radar an- 
tenna or whatever pointing in the right 
direction. Iliis will require power and 
add to C(mi|slications of equipment. 

• Jamming. lu addition to possibility 
that satellite could be shot down, equip- 
ment ptobablv can be jammed or fooled 
comparativclv easily. 

Neverthetes, the ARS satellite is not 
considered a pirticularly difficult 
project, but more a question of ade- 
quate research and development funds 
and time. Problems of power to put the 
satellite into orbit and reliability of the 
equipment it will carry can be over- 
come with sufficient resources. 

AVIATION WEEK, October 14, 1957 



Russians Fly VTOL Vehicle 

Soviet VTOL is hopj by Russians to be foieriiniicr of iwsscngcc vehicle. ^ Owtii^ni 
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APPROXIMATE |)alh of Soviet satellite around the cartb. .As satellite circles eaith. earth is rotating east. Satellite travels within 
bounds of 65 deg- north lat. and 63 deg. south kit. Arrows indi-Wte direction of orbit 


Russian Satellite Transmits Some Data 


Washington— First Russian satellite, 
weighing eight times as much as U.S. 
satellites will atid launched iitto a more 
difficult orbit, contained at least crude 
instrumentation in addition to its radio 

Normal 0.3 sec. duration of the radio 
signal was increased or decreased to in- 
dicate teinperaturc changes of 50C or 

Sphere wciglicd 184.3 lb., measured 
23 in. in dianiefor, had four antennae 
and was made of aluminum alloys. It 
was filled with nitrogen which, accord- 
ing to the Soviet newspaper Pravda, was 
"forciblv circulated during the flight." 
Satellite Instrumeittation 

Earliest Russian statements said the 
satellite contained no instrrrmentation— 
only a transmitter and batteries. Offi- 
cials familiar with U. S. satellite instru- 
mentation work said the weight figure 
could easily have been that liigli if non- 
miniaturized batteries were used. But 
most of them doubted from the bc- 
gimiing initial statements that the satel- 
lite contained only radio and batteries 
and that signals were not coded. 

Later Russian official statements 
spoke of “all the instruments" and said 
the satellite “has light sensitive elements 
which alter the radio frequencies of the 
signals and the correlation between their 


durations and intermissions as soon as 
tlic temperatures or otlrcr parameters of 
the satellite change.” 

Radio Moscow said the satellite al- 
lowed observation of changes in 
"absolute intcn.sity of the energy of the 
clectro-inagnctic pole." 

Protective nose cone and final third 
st.iee of "an excellently designed carrier 
io»ct” also orbited, the Russians said. 
I'liis would give a basis for comp.irison 
of speeds of orbit of each, from which 
drag might be caleulated. 

Pravda said “an extremely accurate 
and effective system of automatic con- 
trols was designed for the rocket to en- 
sure the earlier determined tiajectorv 
ncccswrv to take satellite to its orbit.’’ 

In language similar to the recent 
Russian annoimccineiit of a successful 
iiitoreontincnhil ballistic missile firing, 
statements on the satellite launch said 
achievement of the goal “has fully con- 
firmed the correctness of the calcula- 
tions and basic technical solutions made 
in designing the carrier rocket and 
satellite.” 

Russians had given early advance no- 
tice of its firing plans (AAV June 17, 
p. 25). Last June 1, Pravda reported an 
mfervievv with the president of the 
Soviet Academy of Sciences, hinting 
that a “great breakthrough” in the 
satellite race was imminent. 


Launch was made at 5:05 p.m. EDT 
on Oct. 4 at an angle of 65 degrees 
north of the equator. Russians said 
they came within one mile of at- 
tempted orbital altitude of 559 mi. 
Highest altitude reached in slightly 
cliptical orbit was about 600 mi., Pravda 
said. Time for one revolution averaged 
about 96.1 min. 

Launching Site 

Launching site probably was north 
of the Caspian Sea at the site frequently 
used for intermediate range l^llistic 
missile firings. 

U. S. experts estimated weight of a 
rocket necessary to cany a 184. 3 lb. 
satellite to 559 mi- at between 200,000 
and 300,000 lb. They considered this 
the most significant factor in the Rus- 
sian achievement and speculated that a 
modified ICBM booster formed fbc 
first stage of the launch vehicle. 

Pras’da repotted that later instru- 
mented satellites would be fired and 
said "the Soviet Union will also launch 
a satellite having animals as passengers 
for the purpose of studying the behavior 
of living organisms during cosmic 
flight.” 

A Radio Moscow home service broad- 
cast said manned satellites would fol- 
low, and beyond that would come ex- 
ploration of the planets. 
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Impact of Russian Satellite 
To Boost U. S. Research Effort 


By Evert Clark 

Wasliington— Iiripict of Sm'iot satel- 
lite success, latest in a series of ini- 
[ircssis’c Russian technological achieve- 
ments, already has raised the status of 
inilitars research and dcsclopmcnt from 
its lou’cst point in years. 

.\lthougfi the U. S. satellite tinic- 
lablc apparently will not be accelerated, 
observers here agree that the Russian 
launching will serve as a stiniuUis to 
rcsearcli and development programs 
tliat will liclp consider, ibly to over- 
eonic the adverse affects of budget cuts. 

Defense Sccrctan- Neil McMlroy, 
vsho took crflicc five da\ s after the Soviet 
s.itcllitc «as placed in its orbit, said at 
his first press conference last week that 
■'Russian missile programs have made 

bottlenecks” in U. S. programs. 

.Mthougli "wc aren’t tliinking in 
lerms" of much greater defense expendi- 
tures, McElroy said, there probiibiy will 

time work at missile centers and more 
r.i|)id es-.ihiation of missile data. 

Budget Size 

1 he new Defense Sccrctim’ said lie 
did not know wlicther SVS billion 
dollars a scar is enough for a defense 
budget but that he intends to find out 
because "the people base a right to an 

iCBM talk in Russia” and the 
estimated power of tlic satellite launch- 
ing rockets "reveal .somctliing about the 
status uf the Russian missile program," 
McKlroy said. lie called Russian tech- 
nological ads-.nices ".substantial" and 
said it is ‘ not inappropriate for us to 
take wUatcs’cr wc fliink arc the proper 
programs for us vis-a-vis the Russians.” 

lie .said an acceleration in missile 
testing efforts is under consideration 
but not "urgent consideration." 

Ihc general tone of his statements 
svas in contrast to reaction a few weeks 
,igo b\ former Defense Secretary 
Cliarlcs E, W’ilson. Scerctarv of State 
Jolin foster Dulles and the White 
House when Russia announced a 
sneccssfiil firing of an intercontinental 
ballistic missile. 

President Eisenhower, at a press con- 
ference earlier on the same das McElroy 
spoke, .said "1 have had cs'ery group 
(of defense officials and scientists) that 
I know anvtliing about, to ask them 
is there anvthing mote sve can do in 
the dcvcinpment of our rocket pro- 
gram anv better than is being done? 
And, except for certain mintsr items 
or, yon might say. almost insi>hing 


administration, there has been little 
said." 

'Ihc President said that, if the Rus- 
sian satellite weighs "180 pounds," it 
"has astonished our scientists." He 
.also said he saw nothing significant 
in the Russian satellite launching at 
the moment "as far as security is con- 
cerned, except, as 1 pointed out, it docs 
definitely prove the possession by the 
Russian scientists of a very powerful 
thrust in their rocketry, and that is 
important," 

’I'lie Soviet satellite "in itself . . . 
imposes no additional threat to the 
United States,” the President said. lie 
also said he "wouldn’t believe that at 
this moment you have to feat the in- 
telligence aspects of this” satellite. 
".Apparently, from wliat they say, they 
hiisc put one small ball in the air," 
Ki.senhowet .said. 

The President said Defense Dc|Xirt- 
ment’s "missile Czar." W’illiam Hola- 
day, "couldn’t tecci'e new instructicm.s 
from me" as a result of the satellite 
launching "for the simple reason that 
if he doesn’t know more about it than 
1 do. I am very foolish to have iiim 
there. 

"Now, I have provided to the limit 
of inv ability the monev that thq- 
asked for, and that is all 1 can do." 

Last estimate he had on military 
icsearch and development spending, 
"the money we spend yearly without 
putting a single weapon in our arsenal, 
is S5.1 billion,” the President said. 
"Now that isn't any weak, pusillani- 
mous effort; that is a lot of money." 
President Not 'Hysterical' 

.Asked if lie had had any advance 
iiifonnation that a Russian satellite 
launching was imminent, President 
Eisenhower said; 

"Not imminent. Kor a number of 
months different scientists have told 
me. or different people— 1 don’t know 
whether it was ever told to me offici.illy 
— that thev were working on it, they 
were doing something about it, but— 
but again no one ever suggested to 
me as anything of a race c.xccjJt, of 
course, more than once wc would say, 
well, there is going to be a great psy- 
chological advantage in world politics 
to putting the thing up. but that didn’t 
seem to be a reason, in view of the real 
scientific character of our development, 
there didn’t seem to be a reason for 
just trying to grow hysterical about it." 

In spite of the President's apparent 
attitude tliat no changes are needed, 
officials of the three services vvUo deal 
directly with rcsearcli and development 


privately expressed strong beliefs that 
all research and development work will 
get a searching new review. 

They also believe the pressures build- 
ing up from the scientific and academic 
communities, to some degree in in- 
dustry and to a great degree on CapituI 
Hill, ate bound to result in greater 
economic and administrative freedom 
for research programs. 

Basic research, particularlv. has h 

given a boost by the Russian satellite 
launching, obseners here fed. 

One potential danger that some re- 
search men see is that the pendulum 
might be swung too far the other way 
—that ovcrzcalous congressmen may 
attempt to impose an impractical Man- 
hattan District type of administrative 
Structure over the missile program or 
smother research efforts under an ava- 
lanche of funds and expectations of 
cjuick results. 

Most, however, believe that Russia 
finally has done what no one in this 
countrv had been able to do— sold the 
iinportimce of basic research to the 
public and to some govcmnicnt officials 
who have continued to undcrjilay its 
importance since before AA'orld \\'ar II. 
Effect on Vanguard 

Project Vanguard, the U. S. satellite 
program administered by the office of 
Nava! Research and the National 
Science l''oundation in connection vvitli 
tlie International Geophysical year, 
apparently vviil not be directly affected 
by any shift in official attitudes. 

Some scientists objected two years 
ago when first announcement of a U. S. 
satellite piogram was made by the 
White House, on the grounds that it 
put what was basically a scientific effort 
into the political and propaganda 

Now there is considerable criticism 
—some of if from the same sciciitists- 
that the U. S. failed completely to 
recognize and capitalize on the poten- 
tial propaganda advantage of being the 
first to launch an earth-circling satellitc- 

Anny missile experts also have been 
openlv critical of Ihc fact that no 
advantage was taken of available ,Amiy 
rockets to launch a crude satellite in 
order to win the "race" vvitli Russia. 

A'anguard w-js chosen for the U. S- 
satellitc program over the Office of 
Naval Research-.Araiy Project Orbiter 
on the basis of a compromise between 
3 lovv<ost project done with minimum 
cost and a sophisticated enougli pro- 
ject to obtain significantly valuable 
scientific data. 

Based on the Martin Viking rocket, 
which in turn was based on the Gennan 
V-2. the three-stage launching vehicle 
for Vanguard still had not been fully 
tested when the Russian satellite was 
launched. 

Usual development problems with 
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the General Kieetnv Co. first-stage 
engine, Aerojet-General Corp., second- 
stage engine and the Martin Co.'s 
launching v'ehicle {AW Aug. 26, p. 29) 
did not slow the program down— it 
simgilv increased the cost. Timetable 
;md performance specifications remained 
unchanged. 

Total cost now is expected to be 
SllO million. Capt. A. B. Metsger, 
deputy chief of naval research, said 
earlier this year that, if Vanguard is 
successful in its time limit and for the 
SllO million, “This will be the quickest 
;md cheapest rocket project that has 
ever been seen, and I think we may well 
do if. Tliis is a bargain-basement job." 

Vanguard officials feel the project is 
fat enough along now that it would be 
difficult to accelerate it even if that 
were desirable from the political- 
propaganda point of view. 

Next step after firing of the TV-2 
to test the first-stage engine in flight 
(AW Aug. 26, p. 86) is firing of four 
complete Vanguard vehicles with 4 lb.. 
6.4 in. magnesium spheres. .Although 
Navy has de-emphasized the possibility 
that smaller .satellites might end up in 
an orbit, it is understood they arc as 


By David Anderton 

Barcelona-Riivsia’s satellite has 
totally eclipsed this Eighth Interna- 
tional Astronautic-al Congress. 'I'rc- 
mcndmis technical accomplishment of 
the Soviet scientists in launching a large 
and heavy- satellite into the difficult 
north-south orbit came as a shock to 
many delegates here. Even the objec- 
tive view that the Red Star was less 
sophisticated than the proposed Van- 
guard satellites could not take the glow 
off the formidable task the Russians 
completed. 

Coming on the heels of the Russian 
aniiounecinent of initial successes with 
the ICBM, news of the satellite launch- 
ing took on even niorc importance 
This is the second recent major scien- 
tific milestone. CJbservets felt that the 
Russians have passed ahead of the 

Send Congratulations 

'Ihcrc was general agreement among 
delegates that the Russian advantage 
of being first could not be downgraded 
by anything done later, even though 
better. In spite of this tlicre was mucli 
animated informal discussion about 
what tlic U.S. could do to recoup some 
uf its scientific prestige. Manned space 
flight or hitting the moon were the two 
most common .suggestions, but even 
these were tinged with doubt th.it there 
still existed an American lead in these 
categories. 


likely to orbit as larger 20 in. instru- 
mented satellites if the launching 
vehicle performs properly. 

Timetable calls for firing of larger 
spheres next spring. Less difficult eastern 
direction for a launcli was chosen to 
take advantage of earth’s rotation. Van- 
guard teclinical director Milton Rosen 
says the Vanguard approach "lias 
been to maintain a substantial excess 
velocity capability and to hold the 
precision of the guidance to that ac- 
ceptable for a minimum perform- 
ance vehicle (AAV July 29. p. Jl).” 

V.inguard satellite will be launched 
from Cape Canaveral, Fla., at a declina- 
tion of 25 degrees from the equator. 
This is a compromise between the 
angle that would give maximum rota- 
tional acceleration and a desire to per- 
mit observation in the temperate zone. 

USSR Propogondo Advantage 

Russia gained maximum propaganda 
advantage from her liunehing by; 

• Choosing 20 and 40 megacycle trans- 
mitter frequencies instead of the 108 
me. chosen bv the U. S- This enabled 
ham radio operators around the world 
to catch tlic signals, which many could 


"Wliat can wc do now?" said one 
official of the International .Astronauti- 
cal l-’cdcration. "We sent them a con- 
gratuhitory telegram.” 

It was sent to Moscow late Monday 
afternoon. 

Onc European bittcrlv contrasted the 
2? U.S. papers at the Congress with 
the five Russian presentations. "The 
.Americans talk about it and tlic Rus- 
sians do it." 

Russian Acadcmie.m Leonidas Sedov, 
heading tlic two-man, two-woman 
Soviet delegation, drove the point 
furtlicr liome by offering instrument 
space in one of the next Red .satellites 

later nas still seriously pondering the 
proposal but was afraid to accept be- 
cause he felt it would hurt him pro- 
fessionally. 

No discrepancies h.ive yet been 
found in data issued by a Moscow radio 
communique. Flight path velocity of 
26,200 fps. is consistent with the orbital 
altitude quoted uf 960 mi., and time 
for one complete revolution of 1 hr. 

Satellite diameter of 1-9 ft. and 
weight of about 184 lb. give average 
densitv for the sphere— if it is a sphere 
-of afiout 52 lb, per cubic foot. This 
number is consistent with estimated 
unit weights frequently used in pre- 
liminarv design work for avionic equip- 

Tlicrc is belief that the satellite con- 
tains two transmitters, one for send- 


not at 108, and required quick fixing 
of U.S. radio tracking equipment. 
Russia announced her intention to use 
these frequencies to her own operators 
in the June issue of Radio magazine. 

■ Choosing an orbit that, although 
more difficult to hit, brought her satel- 
lite over virtually every inliabitcd area 
of the earth. 

• Timing the launeliing to coincide 
with the international meeting of Inter- 
national Geophysical Year Rocket and 
Satellite scientists here and the Interna- 
tional Astronautics Federation meeting 
in Barcelona. Sp<iin. Some scientific 
observers here doubt that this was 
Russia's first launch attempt. They say 
they doubt that capability or luck or a 
combination could pay off so, eom- 

TTicy theorize that previous tests had 
been made with political timing of the 
firings an important factor. 

One high-ranking naval officer, who 
is familiar with botli research and devel- 
opment efforts and procurement in his 
scrv'ice, reacted to the Soviet launching 
tliis way; "If their satellite weighs 18.4 
lb, thev are alicad of us. If it weighs 
184 lb- I’m scared!" 

Barcelona 

in| a position signal or identification 
note that lias been picked up in loca- 
tions all over the world, and the other 
for sending coded transmissions of data. 
Satellite Signals 

Signal strength of identification note 
is great enough to be picked up by ama- 
teurs without special equipment. Rus- 
sians also pointed out that the Red 
Star could be seen at sunrise and sunset 
with simple visual aids and released the 
ephcmcris (timetable) for the satellite 
giving times of arrival over the world’s 
major cities. Russian secrecy main- 
tained on the satellite program ex- 
tended to four scientists at the Coii- 
gress. 

Sedov seemed to be ns surprised as 
anyone in the knowledge that the first 
attempt had been successful. Other 
members of the Soviet delegation had 
no information on the satellite and 
claimed to be ignorant of such major 
factors as the launching site because "at 
least four were available." Russians 
here are isolated from direct contact 
with Moscow because there arc no dip- 
lomatic relations between Spain and 
Russia. Suggestions that the Russians 
call back for more information were 
met with polite refusal on these 
grounds, and further suggestions that 
they could relay messages through a 
number of countries were also turned 
down with the comment that technical 
information didn’t telav vvcll. 

Soviet .satellite secrecy also hints at 


Satellite’s Glow Permeates 
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Turbine-Powered Vertol Starts Flight Tests 

A'etlol II-21D Shsivnce 1i«licnpter. fitted Kith hvo 1.024 ehp. Geiiccal Electric TSS gas turbines takes uli tiuiii Philadelphia International 
Airport. Pa., on start of ertensis-e Right test program under a BuAcr contract for the U. S. Army. Contract totals S1.8 million, also 
iuvoKes ground testing of a second tucbinc-pu'vered^ Shawnee. T-58-powered Shawnee is esjsectcd to show* pasload increase of 4QC&, 


mote thill) a slight connection between 
it and that country’s ICB.M work. It is 
almost certain that a Russian ICBM 
booster was ti.scd for the Mitcllilc. in- 
clination of orbit at 65 deg. to the 
rquator might have been determined by 
the layout of lung range missile test 
grounds in Rii.ssia. 

Transmission Frequency 

Transmission frequencies used-ubout 
24mc.— arc rated as poor for satellite 
use but eM'clltnt for Doppler radar 
uork and probably came from existing 
Doppler or DOV'.AP equipment devel- 
oped for tracking Red ICBM.s and 
adapted for satellite usc. 

■Iliose who did bcliewc tlic Russians 
had the capability to tire a successful 
satellite expected the firing sooner, 
Biithdav of Tsiolkovski, IQtli Centurs' 
Pole, since adopted bv the Russians 
as their onn. and father of space flight, 
was in niid-September and svas widely 
expected to be the time for the first 
satellite attempt but missilemen pointed 
out that a two- or thrcc-wcck delay in 
firing is almost notinal and that the 
satellite launched Oct. -1 mav well have 
been the first one. One engineer has 
speculated that their first successful 
ICBM firing announced a few necks 
Ixiek was actually an unsuccessful satel- 
lite attempt. 

Meantime tlic Congress, concerned 


about some of the possible legal im- 
plications of the satellite and early 
approaches to space fliglit. lias ap- 
|)Oinled a scien-man committee at the 
suggestion of .Andrew Ilalcy, Wasliing- 
ton corporate lawyer and former presi- 
dent of .Actojet and the .American 
Rocket Socicti'. Cliaimian of the com- 
mittee is Prof. John Cobb Cooper, 
general council to i.AT.A, nlm was 
nominated by Ilulcy. .Also named to 
the committee was Dr. .\fliclstan Spil- 
liaus. U. S. delegate to UNKSCO and 
a widelv respected scientist. Sedov has 
agreed to submit a proposiil to the Rus- 
sian .Academy of Sciences, who will 
name two reprcscnt.itiics to the com- 

To Define Airspace 

Outgoing l.AI'' president. Dr, Leslie 
Slicplictd of the Britisli Interplanetary 
Socicti'. will appoint the ranaining 
three members. Intended makeup of 
the committee is four physicists and 
three lawyers. 

Its job is to draft a definition of air- 
space and recommend a rule delineat- 
ing airspace jurisdiction. 

Resolution will be transmitted to the 
Secrctarv General of tlic United Nations 
and the Sccrctaiv General of tlic Intcr- 

with proferred cooperation, .American 
Rocket .Sociciv and .American .Astronau- 


tical Socicti' arc two U. S. members of 
lAF, 

But the major purpose of the Con- 
gress was an exchange of tcclinical in- 
roniiation leading to space flight. Dur- 
ing the week of technical sessions and 
committee meetings, delegates lieatd 
these reports from the 45 papers pre- 

• Satcllorb system, an obsenation and 
lescatch balloon simulating satellite 
conditions, was proposed hv Maj. Dai id 
Simons of tlic Space Biologi Branch, 
.Aeroincdie.i! Field Laboratory, Hollo- 
man AI-'B. New Mexico. Simons, who 
iccentiv sat in a balloon for 32 hr. 
,il an altitude of 19 mi., savs Salellotb 
provides an obsenation platform for 
luiig-diiration upper air obsenations 
that can't be duplicated in rocket 
|)owered aircraft or with rocket vehicles. 
Most exciting possibilities arc in ob- 
sen-ations of the planets. 

• Electromagnetic aceelciation of 
highlv ionized gases appears to be one 

■ possible sticeessor to tlic cliemically 
fueled rocket, according to Col. Wil- 
liam Dai'is of the Air Force Office of 
Scientific Rescarcli. Air h'orec support 
Ilf basic studies in plasma jets and 
Magncto-hvdrodinaniics is aimed at 
understanding complex phenomena and 
prosing theory. One iinagineered con- 
cept of a propulsion sy stem would use 
an airburning ramjet to get from lower 
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atmosphere to ionosplicrc and shift to 
an electromagnetic accelerator ramjet 
for high altitudes. 

■ iDterplanetary ballistic missiles were 
proposed as astrophisical research tools 
by Dr. S. F. Singer, University of Mary- 
land. Singer suggests tlic use of an 
IRBM to blow craters on tlic moon 
with an H-bomb warhead. Such firings 
are complctcli feasible and about equal 
in diificulti' to firing an ICBM witli 
the same warlicad. Singer says explo- 
sion of an H-bomb in a vacumn on the 
moon would give a more accurate cal- 
culation of energy output and bomb 
efficiency. Obvious genetic hazards and 
fallout damage present in H-bomb 
tc.sts on earth arc eliminated. Scientific 
benefits would include cheeking the 
prediction of the theory of meteor 
craters; meteor observations based on 
ejected dust and rubble captured by 


eartli gravitational field; studying the 
effoeh of dust on earth, weather and 
eliuiafc. One cngiiiccr wanted to know 
what would liappcn if the people on 
the moon retaliated. 

• Highspeed aircraft for retrieiing 
manned earth satellites were proposed 
hi' Norman Petersen, research engineer 
of Spern' Gvroscopo Co. Scheme is 
based on use of aircraft witli only a 
slight performance improvement over 
X-1 5. Capture iclocity was estab- 
lished at 7.000 fps. at about 200 mi. 
altitude. A three minute transfer time 
for payload seems to be realizable, 

• Riissia has 07 stations for visual ob- 
.iCA'ation of satellites, according to Alla 
Mascvich, Russian astropliysicist. She 
pointed out that the Soviet scheme is 
lerv similar to that proposed for the 
U.S. and said that their stations were 


willing to participate in tracking the 
American satellite. 

• A sphere about three feet in diameter, 
weighing about 400 Ib. and partially 
coveted with Teflon to protect the 
vcliicic against higli Iicat inputs, was 

C reposed by Carl Gazley and David 
lasson of Rand Cori). as a means of 
reeovcA of a circuralunar instrument 
carrier. One design condition is 500G 
deceleration at SO.OOO ft. for vertical 
re-entry- Vehicle is designed for water 
impact, and fo-amiiig plastic fills void 
space in the instrument package for 
flotation. Avionic gear would be potted 
(encapsulated) and connccte'd to the 
body of the veliicic by plastics chosen 
to be compatible witli deceleration loads 
tolerated by internal components- 
Equipment package would be a rela- 
tiicly small portion of the overall 
volume 


Senate Group Probes Satellite Progress 


By Katherine Johnson 

AVasiiington— Congress responded to 
tlic launching of u Russian satellite bi 
promptly beginning an investigation 
into tire relative status of U.S. program 
last week by the Preparedness Subcom- 
mittee, a subcommittee of the Senate 
Armed Seniecs Committee lieaded bi 
Sen. Lyndon Johnson (D.-'I'ex.), Sen- 
ate Majoritv Leader. 

All investigation was first urged by 
Sen, Stuart Symington (D.-Mo.J, former 
USAF Secretary and chairman last yuir 
of the Anncd ScA'ices Subcommittee on 
the Air Force (AW Feb. 4. p. 32), Tlie 
move was firmly supported by Sen. 
Styles Bridges (R.-N. 1L| and Sen. 
Leverett Saltoiishall (R.-Mass.), the two 
top-ranking Republican inenibeis of 
both the Armed SeAices Committee 
and the Appropriations Committee. 

After a consultation with Johnson, 
Sen. Richard Russell (D.-Ga.), cliairinan 
of the full Amicd ScAiccs Committee, 
reported that the shiff of the Prepared- 
ness Subeoniniittcc has been instructed 
to "assemble all available facts for 
evaluation." After this is completed, 
Russell said, “we will then be better 
able to deteniiinc the wisest course to 
pursue.” 

Directors of the staff are: 

• Don McGillicuddy, who has been 
with the subcommittee since 1951, and 
before that was an agent of the I'cderal 
Bureau of Investigation. 

• Solis Horwitz, who joined tlic staff 
a few weeks ago. Horwitz prcs'iouslv 
served as general counsel of the Re- 
construction Finance Corp. and was 
with the staff of the House Armed 
ScA'ices Committee during its 1949 
imestigation of the B-36 bomber pro- 


Symington is skeptical of having the 
imestigation localized with the sub- 
committee. He suggested to Russell 
that "tliis issue is of such grave im- 
portance that it warrants tlic prompt 
attention and judgment of all the mcm- 
licrs of the full committee. ... It in- 
\dIvcs national suAival.” 

Despite the White House's expres- 
sion of complacency. Republican as 
ucll as Democratic leaders in Congress 
generally reacted to Ru.ssia’s satellite 
accomplishment with concern. 

'Ihc President's position, as stated 
by White House Secretary James 
Hagcrty: "We never thought of our 
prugram as one which was in a race witli 
the Soviet's." Declaring that the Soviet 
accomplislimcnt would liave no effect 
on the U.S. program, he added: “Ours 
is geared to the International Geo- 
physical Year and is proceeding satis- 

tific objcctii'cs-” 

Congressmen are looking to the out- 
come of the staff imestigation of the 


Testbed Crash- 

Los Angdes— Lockliccd's Siqicr Con- 
stellation testbed equipped with .Mlisnn 

Kleclia tiJiispoit ctasli landed last week 
at Fdwacds AFB. Calif., with Lockheed 
test pilnt Heriiian Salmon at the con- 
trols. Salmon was uninjured. 

Die left landing gear of the Constel- 
lation failed to extend because of a hv- 
dtaiilic failure not associated with tlic 
engines. One piopellcr was bent and 
one wing tip damaged in the landing. 

Co how long the test program will be 
delayed. 


Senate Preparedness Subcommittee to 
point the way. But. regardless of their 
findings, it appears obvious that Con- 
gress is determined to crack down on 
inter-scA'ice rivaln, particularlv in the 
missile field, and perhaps more for 
changes in the organization of the De- 
fense Department. Generally, airsong 
both Republican and Democratic lead- 
ers. tlic sentiment appears to be that 
what is needed is not additional funds 
for the defense effort, but re<lianneling 
of funds and cooperative effort. 

Rep. George Mahon (D.-Tex.), chair- 
man of tlic House .Appropriations Sub- 
committee on .Anncd ScA'ices, coni- 

"■I'lic s.id fact is that today the armed 
senices appear to be mote interested 
in out-doing each other than in getting 
alicad of tlic Soviet Union. . . . I'irst. 
the .Army came to us and said tlicy 
could do the (satellite) job best. 'I'hcn 
the Navy came. W'e left the administra- 
tive decisimi to Defense Department. 
But it appears there was little spirit of 
cooperation. . . . There appear to be 
far more compelling reasons now for a 
merger of the Air Force and the Army 
Ilian there ever wore for separating 
them. . . ." 

Following arc individual comments 
on Riissia’.s satellite accompUslnnent 
indicating tlie trend of thinking of top 
Congressional leaders: 

• Sen. Ricliard Russell (D.-Ga.). chair- 
man of the Senate Armed Services 
Committee. 

"Wc now know beyond a doubt that 
the Russians have the ultimate weapon 
—a long-range missile capable of deliver- 
ing atomic and hydrogen explosives 
across continents and oceans. . . , How- 
cicr, this is no time for panic or fright. 
. . . We imist give first place to our own 


AVIATION WEEK, Oc 


sr 14, 1957 




CF-105 Rolls Out 


I'irst A^to CF-105 Arrow. fw-irn;ng{nc. two-pkcc. long-range intciccplor is rolled out at Toronto. .Aircraft lias a take-off weight of about 
60.000 lb. and its prriduction models will be ptiwered bv Orenda Iroquois engines delivering apjimxiiiiatelv 60,000 lb. of thrust W'ith 
afterburning- Flight testing is to begin before the end of necembei. First fesv Right test aircraft will use |7S engines as a safetv measure 
so -an nil tried aircraft w ill not be tested with a new engine. Ihc Artow is area ruled, has a very thin wing with conical cambered leading 
edges and blunt trailing edges, and is equipped with fixed geometry engine air inlets. High drag due to ait spillage around the inlets is 
prevented bv taking spillage ait into the fuselage through a large number of perforations on the ramp just ahead of the inlet. I'he 
ait is dueled aft and dumped. Complete details of the Arrow will appear in the Oct. 21 issue of .Aviation Week. 


missile program and appeal to out best 
brains and talent. . . Russell also 
deplored "a veri' foolish” cutback bv 
the Defense Department in the atomic- 
powered aircraft program. 

• Sen. Styles Bridges (R.-N. 11.). rank- 
ing Republican on both the .Armed 
Services and .Appropriations Com- 
mittees and former chairinan of the 
Appropriations Comnrittee. 

"A prompt and thorough inquiry into 
the satellite situation, and its rclation- 
sliip to tlic whole missile program, is 
imperative. Wliile it cannot be said at 
this point exactly what should be done, 
it appears obvious that there sliould be 
.1 greater concentration in the missile 
field— this might imohc additional 
money from Congress, it miglit mean 
the transfer of funds from otlter proj- 


Litton-Aircraft’ Radio 
May Merge 

.Agreement in which Litton Industries 
of Ixts .Angcics will acquire control of 
Aireiaft Radio Coep.. Boouton. N, J., is 
being submitted to the stockholders of 
both companies. If approved .AircrafL 
Radio will operate as a siihsidiarv of 


eels, it miglit mean a reorganiv-ition of 
file niilitarv research organization. . . ." 
•Sen. Lcvcretl Saltonstall iR.-Mass.). 
former cliaimiaii of tlie Senate .Armed 
Scrsiccs Committee. 

"Confidence in tlie U. S. program 
must be sustained. I am hopeful that 
during the Gcoptixsical soar we shall 
come forward with oiir own advance- 
ments in ballistic missiles and .satellite 
research. ... It appears that an execssis’e 
eoinpctitive spirit anumg the sersices 
is a drawback in our missile program, 
and this is a f.ictor our .subcommittee 
staff must cs'aluatc. . . .” 

• Rep. John Taber (R.-N. Y-). rank- 
ing Republican and former cliainiian 
of the House Appropriations Cora- 

“'nic Russians arc evidently ahead 
of us. and we must use cverv means 
at our command to see to it that we 
catch up. I do not think that this 
necessarily mcan.s new funds froni 
Congress for the Defense Department 
— tlicy already Itave billions down there 
unailocatcd. ... I do think there may 
be a need for a reorganization in the 
research effort. . 

• Rep. George Mahon (D.-Tex.). chair- 
man of the Ap|iropriations Subcom- 
mittee on the .Armed Services. 


"Hie Russians have demonstrated 
explicitly that they are ahead of us in 
certain fields. ... I personallv believe 
that thc-v arc ahead of us in the whole 
rocket and ballistic missile field. . . - 
I feel that this situation is in tlie most 
p.irt a hvpmduct of unwholesome intcr- 
senice rivalries. . . . There simply must 
he a major defense reorganization 
approaching a merger. . .” 

Page Airways Buys 
95 B-36s for Scrap 

Page Airways, Inc., Rochester, N. Y-, 
purchased 95 Convair B-}6s of 200 that 
arc being scrapped by Air Force and will 
melt the stripped carcasses down into 
ahiininum ingots for resale. Engines 
and instruments still on the carcasses 
will be salvaged for sale. Page bought 
the 95 surplus B-56s for SS31.3-t5, 
USAF' liad stripped some S46.8 million 
worth of piston engines, parts, radio, 
electronics gear and flight instruments 
fiom the 95 airplanes sold Page to sup- 
port remaining B-56s. 

Scrapping of the 200 intercontinen- 
tal bombers, long a mainstay of Strate- 
gic Ait Command, i.s expected to pro- 
Siicc a salvage value of about 593.5 
million. 


AVIATION WEEK. October 74, 


Additional Cutbacks Planned by USAF 


By Claude YA'itze 

Waslrington— F'urtlicr cutbacks of not 
less than l-t% will he imposed on 
USAl"s Fiscal 1958 aircraft procure- 
ment sclicdule about the first of Novem- 

Pacc of the revised program, if un- 
changed, will result in a 92-wing Air 
I'orcc in less tliim three years. Present 
USAF' wing strcngtii is 132. vvitli a 
drop to 123 planned by next June 30. 

Additional stretchouts also arc ex- 
pected for Navy contractors. Bureau of 
Aeronautics expects to start work on 
new schedules for it.s major weapon sys- 
tenr suppliers not later than next week. 

'Ihe S38 billion expenditure ceiling 
imposed on the Defense Department 
by the Plisenhovver Administration is 
the direct cause of the new reduction 
in force goal. 


In tlie ease of tlie Air Force, the 
new stretchout in deliveries will be 
the final resolution of vvliat .ippe.ired a 
week ago to be an effort to press con- 
tractors into a fimnicing operation. 
Initial approach was to assign expendi- 
ture limitations to cacli major con- 
tractor (AW Oct, 7, p. 30). 

Contraet Ceilings 

Authoritative sources last week indi- 
cated tliat the ceilings will be imposed, 
contract by contract, on all aintractor.s 
with an uninvoiced dollar balance of 55 
million or more. It appeared clear, 
however, tliat USAF’ will keep con- 
tractors witliin these ceilings bv’ delaying 
deliveries and slowing down production 

Loans bv banks to contractors will 
be required only vvlicn expensive itenrs 
iilreadv in process arc ready for de- 


livery in tlie next few niontlis and 
there is no cash in that contract’s allot- 
ment to pay for the finislicd weapon 
system. I'his still is a major financial 
problem for many manufacturers, but 
the burden will be reduced in direct 
pro|jortion to tlie speed with vvliich 
they make readjustments to the new 
production schedule. 

Contractor forecasts of estimated 
hillings were due at Air Materiel Coin- 
iiiaiid headquarters lastl'hursday. AMC 
expects it will fake from two to three 
weeks to evaluate tire figures. Con- 
tractors then will be called upon to 
readjust schedules where iicccssarv to 
keep witliin the ceilings. 

Major question will be centered on 
liow tlie economy bite will be spread. 
It is possible tliat the imnuuiity pre- 
viously enjoved bv' ballistic missile 
projects will be ended, and that some 


USAF Cutback Rundown 


A5‘ashingt(m— Here is a rundown ot directives received bv 
the aircraft industry over the last six inoiitlis as USAF' moved 
to cut expenditures to fit within .spending cciliiig.s ordered by 
the Eisenhower .Administration. Missiles are exempt from these 
directives: 

• Mav 16— , All services restrict overtime puvmciits. Payments 
above 2% of the total manliours on a project must be approved 
by the lesjiective services. 

• .May 16— Maj. Gai. David Baker, now' retired but then Ait 
Materiel Command directoT of proenrement and |iioduction, 
reports tliat the aircraft industry has 26 miltiuii sq. ft, of 
excess Root space which constitutes an overhead tliat will not 
be an allowable cost. 

• Mav 21— Diiective prohibits partial funding from appro- 
priated funds unless exceptions arc made bv* the Secretary of 
Defense. 

• Mav 22— Appropriated funds totaling S50Q million arc 
blocked from obligation until the begiimiiig of Fiscol 1958. 
Tills monev actiiallv began N> become available in September, 

• May 31— US.AF Secretary James II. Douglas protests "drastic 
effects” of Mav 21 directive in letter to Defense Sccretarv 
Cliatles E- W’ilson. 

• June 19— Directive orders that contracts must be performed 
without overtime except when autboiizLxl bv* the Secrebrv 
of Defense. 

• June 20— Air Force Seuetarv Douglas and sbiff briefs air- 
craft and missile contractors, outlining program for reducing 
development and production costs. 

• Jiilv 1— ,\ir Materiel Command tells contractors to snpplv 
forecast of billings for F'iscal 1958. 

• Jiilv 15— ,AMC rescinds |u1v 1 request, asks for forecast of 
hillings for contracts with more than S5 niillioii iminvoiccd, 

• July 20— Ail Force presents schedule of end item production 
and scheduled ucccjitance dates. Hiis was the first stretchout 
pic^jin in detail for aircraft and engine pioductioii. Forecast 
of billings revised to reflect this schedule was icquested. 

• July 25— Reduction of 5% in expenditures urdeied bv Air 
Force from funds available for aircraft and related procure- 
nient in "effort" type contracts where no hardware is involved. 

• .Ang. 8— .Another telegram "rescinds" the July 25 instruction 


and pToniptIv leinstates the same stretchout, adding funds 
for maintenance and operations. Contracts to be included or 
excluded are redefined, 

• Aug. 13— Directive reduces ceiling on progress pavments 
from 90% to 8596 of direct bbur oiid material costs and from 
75% to 70% on total cost ^xivmcnb. 

• Ang. 18— Reduction of at least 5% in all rcinibutsabie 
cx|ienditiucs nmst be made bv* Sept. 30 with the least pos- 
siblc effect on deliverv schedules except for the "effort" tvpc 
contracts covered in the Jnlv 25 and Ang. 8 instructions. 
Also exempted are contracts financed from research and devel- 
opnicnt funds and contracts stretched out by the July 20 

• Ang. 23— Research and development funds for syiecified eon- 
tracts are reduced by 5%. 

• Sept. II— Major contractors meet with Ait Force Under 
Secretary Malcolm A. Melutvrc and Lt. Gen, Clarence S. 
Irvine, deputy chief of staff for materiel- Piirixise is to discuss 

essarv revisions and miniinize impact of necessan* revisions. 

• Se^it. 27— .Air F'orce pbces a dollar limit on pavincnts to 
major contractors for the montJis of October, November and 
December and for the first tw*o cnleiidar quarters of 1958. 
The letter stated: "It is essential that vxmr current schedules 
be iiiainbined to the muxiiiium possible degree within these 
limitations. . . . AA'hile in some cases it mav be iiccessaiv 
to adjust production schedules as a result of these limibtions, 
we W'lmid expect that full consideration would be given to 
reduction of in-process inventories, overhead and the financing 
of a liigbct percentage of the work-in-jirocess by yoiir coni- 
panv for at least a limited period of time before proposals 
ore presented to the Ait Materiel Command for a reduction 
in the present deliverv schedules." 

• Oct. I— Directive rescinds Mav 16 and June 19 directives on 
overtime. The changes arc technical, stating that the overtime 
jmlicv applies to all types— straiglit or prciiiimn. Procedure for 
ribtaining ajiprov-a! fur overtime is changed, and one condition 
for overtime payment will be "lower over-all costs to the gov- 
ernment as well as reduced current payments." The goal is tn 
slow current cash payxnents. 
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USAF. Na^y Deac-tivations 

Wsshington-Ductivahon o( USAF und naval aviabon units, forced by the current 
limitation on operating funds, will affect about 9.SOO military and mote than -fOO 
civilian personnel. Some will be discharged, others shifted to new assignments to 
accomplish pavroll cuts through attrition. Scheduled for dcactivatiDn are: 

• 91st Strate^c Reconnaissance Wing, Strategic Ait Command, Lockbomne AFB, 
Ohio- Most officers and airmen will be moved to other SAC groups- Those due for 

• 96th and 97th Fighter Interceptor Squadrons. Air Defense Command, New 
Castle County Airport, New Castle. Delawate- 

• I2tli Day Fighter Grnrip, Tactical Air Coinnrand, Bergstrom AFB, Tex. 

e 21st Helicopter Squadron, I'actical Air Command, Donaldson AFB, Greenville, 

S. C. 

• S7th Air Transport Squadron, Militarv Ait Transport Service, Kcih AFB. San 
Antonio, Tex. 

• 22nd Air Transport Squadron, MATS. Charleston AFB, S. C. 

• 35th Air Transport Squadron. MA'l'S, Charleston Al'B, S. C. 

• Naval Air Station. Naval Air Reserve I'raining Command. Lincoln, Neb. 


of tliciii will suffer contract cutbacks. 

One of the important problems fac- 
ing USAF in this situation is tlic fre- 

2 limit unreliability of estimated billing 
gurcs submitted by contractors. There 
arc cases in the first quarter of Fiscal 
1958 where the billing estimates were 
neatly 100% higher than forecast. In 
general, the major, reliable contractors 
arc siibmiftins reasonably accurate data 
to help USAF in its financial planning. 
Blit there arc a number of finns where 
the forecasts arc consistently wTong. 

Lack of accurate information of this 
t\pc last week led to confitsion in cir- 
cles outside the Pentagon. Banking ex- 
perts and some spokesnren within the 
aiiation industry professed to be con- 
fused and totally incapable of measur- 
ing the magnitude of the industry's 
problem under the new ceilings. 
Contractors' Reaction 

A number of contractors queried by 
Aviation Week said the limit imposed 
on their billing for the rest of the year 
is snh.stantially lower thim that justified 
by the contract. The frankest of them 
Sind they did not look on the USAF 
letters from AMC and Air Force Sec- 
retary fames II. Douglas as a request 
for deferred payments. 

The net effect, they said, is a stretch- 
imt of work to meet the new payment 

Bankers expressed conceni over the 
possibility that progress payments will 
l)c revised downward again, along with 
.1 sloivup in the payment of bilks sent 
to the govcnimcnt. Some said they 
would not hesitate to finance aircraft 
and component makers witli sound 
credit, but that providing money for a 
decreasing business operation will have 
cinnpheations. 

More optimistic financial obseners 
pointed out flint bills unpaid bv the 
U. S. government remain a sound sc- 
eiirity and that during the last war some 


20 times tlicir net worth. 

Others cited the fact that inachincry 
still exists for the floating of V-loans— 
guiirantccd by the government— al- 
though most banks and borrowers pre- 
fer to avoid the resulting complications 
and liigher interest rates. 

BuAer Pattern 

Navi 's Bureau of Aeronautics did not 
send letters to its contractors after the 
.Sir F’oice pattern. Major weapon sys- 
tem builders were simimoncd to Wash- 
ington for conferences at which the 
limitations were discussed, and BuAci 
disclosed haw much money it lias avail- 
.ibic for each contract. 

The conferences lasted through last 
week, and a decision on the extent of 
N'ii'i' contract cutbacks is expected next 
week. A high-ranking Navy spokesman 
told Aviation Week tliat Bureau of 
.Acionimtics has serious reservations 
iibmit the ethics of seeking contractors 
to accept delayed payment of invoices. 
Bu.Act is embarrassed bi the sitnation. 
just as it lias been in past veans by the 
fact tliat it usually ended tlic fiscal 
year with a substantial iinexiscndcd bal- 
ance which resulted in sharp questions 
trom congressional coniinittccmcn. 

Burden of interest charges on loans 
n-as a matter of concern to both Naiy 
and US-AF' contractors. One large com- 
p.my's spokesman said that, if it wetc 
to provide financing in order to prcicnt 
11 production stretchout, the firm would 
be "loathe to do so without liighcr 
profit imiisins." 

In another case, a com|)any reports 
its profit on net sales has declined in 
the past year from 3% to 2% and still 
is headed down. It anticipates paying 
5i% interest if it borrows to permit 
dclii-crv on sclicdule regardless of the 
uistoincr's alsiliti to pai , 

It was evident last week tliat there 
will be no uniformity to the H% oi-er- 


all slash ill production for USAF'. Some 
firms, particularly one m the avionic 
field, expects a cutback ranging from 
25 to 50%. A major aircraft manufac- 
turer is preparing for a 23% reduction. 
Others, to achieve the balance at 14%, 
will be stretchedout to cut receipts bv 
5, 8 and 10%. 

Avionics Cost Is 26% 
Of Ballistic Project 

Los .Angeles-.\i ionics manufacturers 
ilcieloping radio and inertial guidance 
tor Air F'orce ballistic missiles spent 
nearly S175 million in I'iscal 1957 or 
26% of the total expended on tlic 
missiles, excluding ground handling and 
support equipment. Air F'otce has ob- 
ligated a total of nearlv S600 millioii 
for ballistic missile guidance sistems. 

F'igures were reicalcd here by Brig. 
Gen. Ben I. Funk, Dcputi Director 
for Ballistic Missiles, Ait NIatcriel Com- 
mand, speaking to tire West Coast 
lilcctronic Manufacturers Association. 

Gen. F'unk reported that since 1954 
Air I'crcc has invested nearly S200 
million in facilities for ballistic missile 
contractors. Two guidance system con- 
tractors have invested nearly S20 million 
of their own funds for facilities. 

Iligli-speed communication and elec- 
tronic data processing center will be 
used to speed lianming of ballistic 
missile logistics problems and to pro- 
vide up-to-date operational data. 

Pointing to the growing complexity 
of weapon systems, and the fewer num- 
ber or such contracts awarded. Gen. 
Funk told WCEMA that its members 
must adjust their developmental efforts 
and potential to missile sub-system 
work. lie also cautioned that the bal- 
listic missile program requires an order 
of avionics icliabilitv "never before at- 
tained.” 


New Switcliiiig 
Transistor 

Tliyiistor, new type transistor far high, 
speed eonipntcr flip.Rnp use, w'hich can 
be switched "on" or "off" in 50 micro- 
seconds by reversing polarity of Imv- 
eneigy pulses applied to its base circuit, 
has been developed by Radio Coipoia- 
tion of .America, Name is derived from 
the fact that transistor bears some opera- 
tional resemblance to the thyratron 

ing viiltagc o7*^nly 6.3 v^ at 100 ma. 

in the "Dft" condition. Device docs not 

and alloy techniques, RCA says- Thyris- 
tor still is in development stage. 
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Economy is a weapon— N ational defense must fit the national 

pocketbook. Now, more than ever before, each element must be weighed against its 
cost. Northrop Aircraft’s budget-minded management is continuing to use 
technology to achieve low-cost solutions to defense problems. This program brings 
results in weapons like the Snark SM-62, America’s first intercontinental guided 
missile, the Scorpion F-89 all-weather interceptor series, the Radioplane Division's 
low-cost target drone and missile systems, and the Anaheim Division's ground-han- 
dling equipment, missiles and ordnance products. Latest example of this forward think- 
ing is Northrop's new supersonic T-38 jet trainer airplane, a lightweight, economical 
member of an entirely new family of military aircraft which reverses the trend of rising 
costs. The T-38 can save hundreds of millions of tax dollars, and help provide the free 
world with the weapons of powerful military strength and vigorous economic solvency. 


4 

NORTHROP 


Builders oj the First I/itercorUinental Guided Missile 



eginnifix 


the 


tg a d} 


ranii 


StOk 


\atic 


CAN. 


new chc. 


>.K>apter 

ry of " 


'ADA 




se 

^ utetaeC^ ttaasa“ 

Tr” ■'•-n 

‘ b'wO*' 


• SUIDED 
UCLEAR EN< 




Funds Preclude ICBM Defense for Cities 


Washington— U. S. cities will not be 
defended against the So\’ict ICBM 
mider present plans of the Department 
of Defense, Both of the competing 
anti-missile missile systems currently 
being developed, Army’s Nike-Zeus and 
Air b'orce’s Wizard, ate considered too 
expensise for this. 

Administration and USAl'' planners 
reportedly har e accepted conclusion of 
.1 Rand Corp. air defense study that 
(be nation's missile defenses should be 
concentrated to defend bases of the 
Strategic Air Command rather than 
metropolitan areas because of tire 6an- 
cial limitations of present and antici- 
pated defense budgets. Purpose of 
defending bases is to protect SAC’s 
status as a deterrent to aggessors. 

Major U. S. cities presently arc de- 
fended by batteries of Nike-Ajax ground 
to air missiles. Nike-Ajax has a range 
of about 20 mi. and is ineffective against 
eren modern jet bombers. Nike-Ajax 
missile is scheduled to be replaced by 
the 50-75 mi- Nike-Hercules which can 
be cquipiscd with a nuclear warhead for 
increased effcctisencss against jets but 
which is totally incifectisc ag.iinst mis- 
siles of the ICBM type. 

Rand is a non-profit corporation or- 

t anized as an extension of USAK’s Ait 
taff to conduct independent studies 
and evaluations of strategic and tactical 
problems in such areas as air defense. 

SAC has 37 bases in the continental 
U-S. now, about a dozen overseas, and 
is planning to build more. Missile de- 
fense systems, howcs’cr, reportedly are 
planned only for major bases. 

Rand has done an exhaustive analysis 
of the problems of defense of the U-S. 
against ICBMS and against IRBMS 
that could be launched from sub- 
marines. Based on the premise that the 
national defense budget will continue 
at the same proportionate level, Rand 
bnmd that the enormous costs of missile 
defense systems would preclude de- 
fense of any significant number of 
U-S- cities. 

'Iliis is because both major aiiti- 
niissile missile systems under develop- 
ment. Nike-Zeus and Wizard, must be 
placed close to target of incoming mis- 
sile to be effective and can therefore 
protect only a limited area. 

By effective protection of the opera- 
tional bases of SAC. the Rand proposal 
« ou!d attempt to restore the "pistol to 
the head" stalemate, where a known 
aggressor would suBer immediate re- 
taliation. 

Problem of this type of defense, 
liou'cvcr, would be to identify accu- 
lately the aggressor should the Soviets 
decide to “share” their long range 
missiles with their allies. 
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Mission of an anti-missile weapon 
system is to detect, identify, intercept 
and destroy an incoming enemy missile. 
General characteristics of an enemy 
ICBM would be; range about 5,000 mi., 
flight time approaching 30 min, ve- 
locity at bumuut about Mach 20, alti- 
tude at apogee (highest point of its 
elliptical trajectory) between 600 and 
800 mi. Requirements of the system; 

• Detection incoming enemy missile 
must be detected at great enough range 
to provide time far the tremendoush- 
complex missile defense system to track 
the intruder, compute its trajectory, arm 
and launch anti-missile missiles. Magni- 
tude of the detection problem can be 
seen from the fact that an approaching 
ICBM will hare a probable cffectis-e 
radar cross section of about 0.25 square 
meters but must be detected between 
1,000 and 3,000 mi. away, 

• Identification inherent part of detec- 
tion is identification of the Intruder as 
a missile rather than a meteorite or a 
decoy. An encmv multi-stage ICBM 
could release several light, simple de- 
co)S with the warhead of the final 
stage. 'Pliese decoys could provide a 
better target for the tracking radar than 
the warhead, so the radar must be cap- 
able of distinguishing between them. 

• Interception problem of computing 
the trajectory and \’clocitv of an intrud- 
ing missile once it has been detected 
and is being tracked requites a computer 
about the size of an IBM 704- With 
the present state of the art the onlv 
nictliod by which a reasonable probabil- 
ity of interception can he obtained is 
to launch the anti-missile missile against 
the intruder on its own trajecton. This 
icquires locating missile defense systems 
at each target urea to be defended. 

The anti-missile missile is tracked by 
a guidance radar from launch, and small 
corrections in flight patli furnished bs 
the computer during initial flight. Con- 
stant readiness required of the defense 
system dictates use of a solid fuel rocket. 

• Destruction anti-missile missiles will 
be equipped with nuclear warheads. 
Present philosophy points toward 
smaller, more maneuverable missiles 
with lighter warheads. Because of the 
relatively low kill probabilih- of such 
missiles, it may be necessarv to fire 10 
to 20 anti-missile missiles to kill one in- 
truding ICBM. 

Army sponsored anti-missile missile 
program is Nike-Zeus, an adaptation 
of Nike-Hercules. Nike-Zeus is the 
farthest along of any missile defense 
system. Douglas has produced mockup 
of the airframe, is working now to in- 
crease originally proposed 100-200 mile 
range. Bell Laboratories is contractor 
for target acquisition, guidance and 


computer systems (AW Oct. 7, p- 29). 

Army sources say that Nike-Zeus 
program is lagging far behind in the 
race to have an operational anti-missile 
at the time Russia has a production 
ICBM. Reason, tliey say, is lack of 

Air I'orce missile defense system is 
Wizzard, under development by Con- 
\air and RCA- Proposed missile has 
a range of about 1,000 mi., is solid 
fuel, and is not an adaptation of an 
existing missile. Ait Force program is 
broad, includes component develop- 
ment of special antennas, electronic 
antenna steering devices, high power 
sources, etc. Three Phase I studies of 
the missile defense problem have been 
completed under USAK contracts. Con- 
tractor teams arc: Convair-RCA, Lock- 
hccd-Raythcon, and Douglas-Beil (same 
team as for Army's Nike-Zeus). 

Air Force considers its ss'stcni much 
more sophisticated than Army's Nike- 
Zeus but is far behind it in develop- 
ment. Wizard system, excluding cer- 
tain special components, is fat from 
completion of even the planning stage. 

A third project, called Plato is 
scheduled to be canceled- Plato was 
originally studied competitively by both 
Cornell Aeronautical Laboratory and 
Syhania, but Cornell project, the more 
sophisticated of the two systems, was 
canceled last September. Plato has been 
supported by both Army and Air Force. 

Navy is interested in an anti-missile 
missile system for fleet defense but so 
far has confined itself to studying sys- 
tems based on modifications of Talus 
shipboard to air missile. 

Problem in the detection of missiles 
at vciy long ranges about which little 
is known is effect of the aurora borealis 
or "northern lights” which may reflect 
radar signals. Aurora is caused by 

sun as they encounter the magnetic 
field.s of the earth. 

Last week, a joint U-S.-Canadian 
project was announced to discos’er the 
effects of the aurora on radars that will 
be used for detection of eiieinv ICBMs. 
Sponsored by Canada’s Defense Re- 
search Board and USAF. project will be 
manned by Canadian scientists and 
scientists from MIT's Lincoln Labor.i- 
taiy. Research station will set up this 
winter in Northern Saskatchenan. 

lonization of the atmosphere by an 
iiieoining ICBM warhead ma\ be use- 
ful for the detection of the warhead 
during later stages of its flight. Little 
enthusiasm has been found for this 
technique, however, because warhead 
docs not cause heavy ionization of the 
atmosphere until it is within .about 100 
mi. of its target. 
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TWA Forecasts Jet Costs, Operations 


Turbine era cun mean big profit— or economic disaster 
if timetable race begins, airline committee warns. 


By Glenn Garrison 

New York— To get the best out of 
their jets from a cost standpoint, air- 
line managements will have to avoid 
uneeonomic speed eompetition in 
sclicduling the planes. Trans World 
Airlines officials were adrised last 
month by their jet planning com- 

Thc committee warned that a time- 
tible race could be costly for everybody 
because of the jet’s demand for pre- 
cise planning to aehiei’c financial sne- 

Direct operating costs of T%VA’s 
jets will go as higli as S911 per hont, 
the planners noted, and inefficient 
planning and procedures could spell 
economic disaster. 

Potential Rewards 

On the other hand. TN\'A manage- 
ment was told, possible financial re- 
n'.irds of efficient jet operation are 
tremendous. 

TTie coinmittec, organized about a 
scar ago to prepare TW'A for integra- 
tion of jets into its fleet, also reported 
during an all-dav briefing that: 

• Convair 880 arid Boeing 707-320 will 
ha\e greater schedule reliability in hot 
weather than the Boeing 707-120. 
Thrust-limited 120 n'ill suffer speed 
loss in Slimmer tcinpcraturcs whereas 
drag-limited 320 and 880 will not. 
■ Long-range Boeing may ha\c to make 
fuel stops westbound between Paris 
and New York when winds approach 
60 kt. and load exceeds 90 passengers. 
F.astbonnd transatlantic flights should 


he able to make it nonstop most of 
llie time. 

• Convair and 320 lose 50% of pav- 
load on a 100 deg. day with length- 
limited runway. Boeing 120 loses only 
20% of its pavload under similar con- 

• With two sizes of medium-range jet 
aircraft, T\\'.^ can achieie scheduling 
flexibilitv tailored to the traffic situa- 
tion on a particular TQute, 

• Direct scat-mile costs of the jets will 
be as much as 30% less thiin those of 
Lockheed 1049G Super Constellation. 

• Minimum cost sjsecd of the jets will 
be \fach .32. Opcr.iting on cither side 
of this low cost point increases costs 
))ct mile as much as 6-7 cents- 

• V3'idc variance of needed runway 
lengths with different payloads and 
ranges will pose a problem in defining 
ninnm' requirements. If airlines ask 
for minimum runway, too much off- 
loading mil result; if thev ask for too 
miicli nmwav, landing fees inay be 
too higli- 

• .Airport facilities at -10% of the cities 
served by T'WA may not be satisfactory 
lor best jet use during at least the first 
rear of their opetation. 

• Fuel costs of jets will be 40% of 
total direct costs, compared to 32% 
for today's piston planes. 

• Breakeven passenger load factor of 
the Boeing will be 55% compared to 
75% for the piston 1049G, assuming 
a fixed percentage for overhead. 

TWA’s Boeing 707-120. which the 
airline has designated 131. will lose 
cruising speed at tlic high tcnipcratures 
that occur 50% of the time on TAVA’s 


routes in the summer, the committee 
reported. This speed loss must be t.ikcn 
into account in sclicdulc planning. 

The Boeing 707-320 (called 331 bv 
TWA) and Comair 880 can be sched- 
uled 29 kt. faster than the 120 because, 
not being thrust limited, they pick up 
cruising speed in hot weather. 

This hot-day speed edge m er its own 
and competitive small Boeings could be 
increased to 54 kt, fot the 880 and 39 
kt. for the 351 under highspeed cruise 
conditions, the committee noted. How- 
ever, flving the jets at maximum ctuise 
power would be costly, and uneconomic 
speed racing should be discouraged by 
airline management. 

Tlic Convair and big Boeing can be 
operated at minimum cost speeds at all 
times, whereas the 120 will cost tcla- 
tiiely more to operate in summer tom- 
])craturcs- TWA is discussing with 
Pratt & Whitney the means of increas- 
ing cruise thrust of the J57 in order to 
improve its abilitv to ptoiidc minimum 

.Altitude as well as speed will be a 
vital factor in operating jets at their 
maximum economy levels, the com- 
mittee said. Costs decline with each 
step of altitude, and loss of speed is 
offset by fuel savings. The jet has a 
niininuim operating cost for each alti- 
tude and a minimum cost altitude for 
each trip. 

Economy Speed 

No more than seven minutes will be 
added to the aictagc schedule by the 
slight sptxrd reduction necessary for 
maximum economy. If procedures arc 
geared to the best cost speeds and alti- 
tudes, TWA vvill saie 52.5 million 
annually in operating costs, the com- 
mittee Ktiinated. 

Because of the importance to a jet 
of mmr.iy lengths, T'WA's engineers 
worked with the aircraft and engine 
manufacturem to improve thrust and 
cut down airport limitations at high 
altitude, hot weather fields as Denver, 
the committee reported. The Comair 
needed thrust improvement bccau.se of 
weight increases, and this has been ac- 
complished, Improvement in the Boe- 
ing 320, powered by the Pratt & Whit- 
nev )75. is expected in this area. 

TTic General Electric CJ805-3 en- 
gines in the 880, according to the 
committee, now permit a runway 
length roduetion from 7,600 ft. to 
6,300 ft- with the same payload and 

Piston planes, the committee said, 
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requite takeoff distances up to 6,100 
It. on standard davs and need increases 
of oiilv 7% on 100-deg. dai-s. Jets at 
maximum weight need field lengths of 
7,600 ft- to 10.000 ft- and these 
lengths increase from 11% to 35% on 
hot davs. 

The Boeing 120, with a wet engine 
capable of maintaining its thrust to a 
temperature of 92 deg., needs only 11% 
more rummy on a 100 deg. dai. The 
Convair’.s engine, augmented by in- 
creased turbine rpm. and turbine teni- 
Ijcraturc, is less affected by temperature 
than the Boeing 320's engine, which 
is unangmented and loses thrust at a 

*\Vhcrcas the 1649A loses only 15% 
of its pavload on a 100 deg. day and 
a limited length runway, the Convair 
and 320 lose 50% and the Boeing 120 
loses 20% of payload near maximum 
range conditions. 

Suppressor Less 

These figures, the TWA committee 
pointed out, are the airline’s own and 
are about 9% higher than the manu- 
facturers’ estimates- None of the mami- 
facturers, according to TWA, arc cor- 
recting bikeoff distance for the thrust 
loss caused bv sound suppressors. .And 
TW.A said, ’ "we also csaluatc the 
manufacturers’ estimates to determine 
the degree of optimism and nhethet 
the manufacturer is likely to demon- 
strate distances at the extreme tolerance 
of their guarantees.” 

Much jet planning is based on the 
assumption that airport facilities can be 
brought np to standard, according to 
TWA's planners. They predict, how- 
e'er. that only 60% of the cities 
sersed by the airline will have satis- 
factors "irorts" for jet aircraft when 
thes' arti'c on the scene. The remainder 
"ill lack cither suitable runnays, 
|xi5Scngct handling facilities, gate posi- 
tions or the like for most efficient use 
of the jets. 

"WVII operate, and we ought to be 
able to make it,” Robert N. Buck, 
special advisor to TWA President 
Carter Burgess told Aviation A\’ti;K. 
"But the industrv would be a lot sum 
if wc knew the facilities ’xerc going to 
be available." 

Big problem is svho will pay for the 
cxpcnsi'c new airport facilities needed 
for the jet operations. If they arc not 
provided somehow, jet operations may 
be restricted below their potential— for 
example, noirstop service may in some 
cases gi\c way to flights with scheduled 

?Vind has relatively little effect on 
a jet's operating time because it is a 
much smaller peicenfage of cruising 
speed, but it substantially affects the 
jet's payload. A Patis-Neu' Y'ork Boeing 
33! flight against a 60-kt. wind can 
lose 1 3,500 lb. of its 32,000-lb. payload 


continental flight can reach 10,500 lb., 
depending on wind, temperatures and 
altitude. 

Higher operating altitudes and re- 
lease procedures, however, can increase 
pavload or nonstop reliability. 

■riie wide 'ariance in takeoff weights, 
and hence needed takeoff dishmccs, will 
cause a problem to airlines in defining 
their nmwav length requirements, the 
committee predicted. A balance be- 
tween runway costs and lengths must 
be attained which will permit takeoff 
with enough fuel to petmit most opera- 
tions if speed and altitude are \aried. 
Offloading because of airport tempera- 
tures must not occur mote tlian once 
in 500 flights, the committee bclics’es. 

Use of troth Boeing and Convair jets 
will provide TWA with excellent sched- 
uling flexibility for best cost operation. 


the committee reported. For example, 
the 880 can break cien with tn o sclicd- 
iiles a dav on a route providing 100 
passengers' a day. T« o Boeing schedules 
on the same route would lose money, 
while one Boeing schedule would reduce 
the frcquenci' or service. 

On a dciiset route with 1 50 pas- 
sengers daili’, two Boeing schedules 
could operate at profitable load factors 
where tnree Cim'air flights would be 
needed. In some cases combinations 
of Boeing and Comaits might work 
out best economically. 

Profit-Loss Margin 

Tire big margin of profit-or-loss the 
jets will provide is illustrated by the 
fact that for 1 million airplane miles. 
5% of passenger load factor is worth 
about 5333,000, or 5154.000 more than 
for the 1049G- for 15 Boeings, the 
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committee notes, this adds up to S6 
million per vear— “to the good or to 
the bad.^ 

While direct scat mile costs of the 
jets are down as nuich as 30% from 
the 1049G. the Boeings w ill require 16 
to 20 more passengers per mile to equal 
the Super G's cost results. The 880, 
according to the committee, will need 
onlv H more passengers per mile to 
achicse the same. 

Unlikc piston planes, which generally 
operate most econoniicallv at maximum 
cruising speed and optimum altitude, 
the jet airplane likes a speed somesvliat 
less than maximum. Costs for all ex- 
pense items except fuel diminish as 
speed rises, but cruise abose the drag 
rise Mach number boosts tlimst re- 
quirements to the point where fuel 
costs per mile climb rapidly. Minimum 
eo.st speed of the jet ocAirs at all alti- 
tudes around Mach .82. 

New concepts of flight planning and 
procedures will be reflected in jet opera- 
tions, the committee said. T\VA is de- 
\cluping flight planning charts to aid 
the planning. 

Gcncrallv. Boeing 707-120 flights 
will be geared to highest altitudes where 
best airspeed can be maintained. Maxi- 
mum cruise power will be used on 
initial stages. 

Higher or lower altitude than opti- 
mum mav be selected in some long 
nmgc operations to reduce cruise speed 
for fuel consersation. Minimum cost 
speed, the committee notes, is faster 
than long range speed. 

To avoid holding at the end of run- 
waws. where an idling 120 will burn 
-f.-tOO Ih. of fuel an hour. TWA hopes 
to keep its jet flights at the passenger 
loadiim ramp until 15 minutes before 
takeoff time. Wlien a plane is loaded 
and ready to start ci^incs, it will call 
the tower for takeoff sequence. 
Tower Cooperation 

The committee points out that such 
procedure will require cooperation of 
air traffic control, the tower and other 
airlines, and that it would tic up gate 
space at busy periods. .Alternatives in- 
clude increased fuel tcsen cs and engine 
time, or intermediate holding areas 
exjuipped with ground support equip- 
ment- TW.A does not plan to tow- its 
aircraft out to the runway. 

I'hc altcmati\-es arc undesirable, the 
committee feels, and a better solution is 
needed by the industry. The problem is 
being considered by Air Transport 
•Association operations committees, but 
nothing better has turned up yet. 

T'WA's commiUcc liopes for great 
iniproveinents in air traffic control sys- 
tem, but “is not so optimistic as to 
expect no complications" in handling of 
the jets, 

Members of the committee presented 
TWA management with a mockup 
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schedule of the first commercial trans- 
continental )Ct flight bl' the airline in 
May, 1959, 

.Among the debiils: 

• Flight 712-28, a Boeing 707-120, is 
scheduled to depart Los .Angeles at 1700 
Pacific Time, atrisc New A'ork Interna- 
tional Airport 4 hours, 45 minutes later 
at 0045 Kastern Time. 

• Trip fuel for the flight is 55,600 lb., 
plus 6.000 lb. of water for engine aug- 
mentation during takeoff and initial 
climb. Gross weight is 236,000 lb. 
limited by the allowable landing weight 
of 175,000 lb- at Idlcwild. Tlic planned 

10.000 ft. plus runway at Los An- 
geles. with 62 deg. surface tcinpcralurc 
and with 10 kt. wind, requires no take- 
off restrictions at this weight. 

• Plane takes off in 7.500 ft. of the 
9,100 ft. required runway length. Take- 
off speed is 1 53 kt. Climb to 10,000 ft. 
is accomplished in scsen minutes, to 

31.000 ft, in 28 min. Climb is made at 
normal rated power at best climb speed 
of 300 kt. indicated airspeed, which is 
425 kt- true airspeed at 31.000 ft. 
Takeoff and climb reduce gnrss weight 
by 17,200 lb. 

• Flight 712 cruises at 31,000 ft, along 
Victor airssays. Mach .81 is minimum 
cost speed, equals 478 kt. T.AS with 
the outside air tcniporatuic of minus 52 
deg. fuel cnnsmnptioii during cruise is 
about 12,000 lb. /hr. 

• Over Idlcwild the flight has enough 
fuel to hold for 59 minutes, miss an 
approach, climb back to 30.000 ft.. 
|)rocccd to its alternate. Pittsburgh, take 
1 5 minutes for approach, and land with 
45 minutes of fuel remaining. 

• At 30,000 ft. over Idlcwild. the plane 
holds in a two minute race track pat- 
tern 1 8 miles long and scs-en miles wide. 


By Ford Eastman 

Wasliington — Northwest .Airlines 
charged the \ATiite House last week 
with ignoring the Civil .Aeronautics 
Board and favoring Pan American 
World Airways in deci.sions regarding 
the Transpacific Route Case. 

In a petition filed with the C.AB, 
Northwest said President Eisenhosver 
has overruled Pacific ait route recom- 
mendations made bs- the Board fisc 
tinres since December, 1954, each time 
to the benefit of Pan .American. 

At the same time. Northwest ques- 
tioned the validity of a C.AB order 
issued last month at the President's re- 
quest. The order vacates a decision ap- 
proved bv the White flousc in -August 
which denied Pan .Amerie-an traffic- 
tights at Portland and Seattle on the 


Most efficient configuration is clean, 
with flaps and gear u|J and airspeed at 
200 kt. indicated. Plane could hold in 
smaller pattern now used by piston 
planes if flaps were extended and speed 
icduccd to 160 kt. But this procedure 
would increase fuel consumption hv 
38%. 

• Bottom of the jet stack is probablv at 

20,000 ft. Descent from that altitude is 
made with power back, gear down, 
speed brakes on, at a rate of 4.000 fpm. 
at 270 kt. 

• Flight lands at Idlcwild at 172,000 
lb, gross weight, requiring 6.500 ft. of 
umu-ay. Touch down to stop distance 
may be only 4,000 ft. 

Trails AVotld’s jet planning com- 
mittee is supcA-ised bv- Buck. The com- 
mittee is composed of a cliainnan. a 
coordinator and tepresentahves from 
each department of the airline. Plan- 
ing and integration costs are budgeted 
by the respective departments. 

When the committee was organized. 
Its mcnibets “sat down and figured out 
everything you could run into in jet 
operation.” Buck reported. Then they 
boiled the items dow-n to 250‘- 

Aftcr each departmental representa- 
tive came up with information, tlic 
committee set up a timetable for 
action on the items. Some items, sucli 
as ordering maintenance parts, alrcadv 
have been checked off. 

Committee members now arc being 
pulled out of their departments for fiilf 
time work on jet integration, Buck re- 
ports. "as the liour approaches" for first 
jet operations. 

The New York session during which 
the eommittcc’s report was made was 
attended by Burgess, members of 
TWA’s Board, and other exccuhvcs. 


Great Circle route and defers final deci- 

Tlic airline contends there is no legal 
procedure that permits reversal of action 
once taken and publislved bv a govern- 

Tlic petition also asked the Board to 
take the necessary steps to assure that 
the President is fully and accurately ad- 
vised as to the full economic implica- 
tions of his actions on the basis of the 
most rccait data of record. It said: 

"If the President is to make economic 
judgments in tlic difficult area of inter- 
national route patterns, sound govern- 
ment requites that he be primarily 
guided by the agency with both the 
facilities and the expertise to give him 
the maximum objective assistance. This 
means that the Board itself has an 
affirmative responsibility to see that its 
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Northwest Charges Favoritism 
By White House in Circle Case 


House Committee Charges CAB 
Blocked Investigation Attempts 


views on these economic matters ate 
fullv known to the President personally. 

"This requires not only a presenta- 
tion of facts but an evaluation of their 
significance and a finii recommendation. 
If tile Board does not aggrcssivelv as- 
sume its full responsibilities, the Presi- 
dent may be left with incomplete or 
nncvaluatod information supplied out- 
side of the official Board record by par- 
tisan advocates of parties to the cause.” 

Northwest contends tliat at no time 
between the President’s decision of 
Aug. 2 and Iris reversal of Sept. 3 did 
the CAB present any new economic 
facts or rccoinmcndations to the Wliite 
House. “Tlius," the airline said, “it is 
apparent that wliatever data came tu 
tlie attention of the President between 
Aug. 2 and Sept. 3, causing the reversal 
of tlic Board’s decision, was made by 
ex parte data presented by Pan American 
or individuals supporting its position." 

Proteus Engine Speed 
Restricted by British 

London— Britain’s Air Registration 
Board has advised Bristol Aeroplane 
Company and BOAC to limit compres- 
sion speed in Britannia's Proteus 705 
and 755 engines to 11,350 rpin. 

'Hiis restores the situation of last 
month before the Proteus 705 was re- 
tated to allow 1 1.500 rpm. and the Pro- 
tens 755 to 11,725 rpm. (Except at 
temperatures above 35C where re-rated 
speed vv-as set at 11,650 rpm.) 

Air Registration Board says it has re- 
stored earlier compression speed rates 
as “precautionary" measures only and 
that the recommendations do not in- 
clude withdrawal of the Britannia’s cer- 
tificate of airworthiness. 

Guest Recommended 
For Miami Schedule 

Washington— Guest Actovias Mexico 
has been recommended by Civil Aero- 
nautics Board Examiner John A. Can- 
non for a foreign air carrier permit for 
Route E under the U.S.-Mcxican air 
transport agreement. 

Guest already has been designated by 
Mexico as the carrier to operate Route 
E, which goes from Mexico City to 
Nfianii and bevond via intermediate 
points in Mexici). 

Tire foreign air carrier permit will 
jiithorizc the carriage of passengers, 
mail and property between Mexico City 
and Miami and behveen Mexico City- 
and terminal or intermediate points of 
Lisbon, Madrid, Paris aitd London, via 
intermediate points of Miami; Hamil- 
tun, Bermuda Islands, and Santa Maria, 
Azores Islands. The application for tire 
permit still must be decided by the 
Board and the Prcsideirt. 


W'ashington— Civil Aeronautics Board 
is being charged by a special subcom- 
mittee of the House Commerce Com- 
mittee with attempting to pull down 
an “Iron Curtain" on a congressional 
investigation into two highly contro- 
versial route eases: 

• North Atlantic Case, involving the 
517 million sale of .American Overseas 
Airlines, an American Airlines subsidi- 
ary-, to Pan American World Airways, 
decided in 1950 under the Truman 
Administration. 

• Great Circle Case, involving the Pa- 
cific area routes of Pan American and 
Northwest .Airlines, live case has been 
in process since 1954 under the Eisen- 
liovvcr Administration. 

Why the Investigation 

Crux of the investigation, launched 
by- the special subcommittee headed by 
Rep. Morgan Moulder (D,-Mo,), is to 
determine the extent of W'hite House 
influence on the Board’s quasi-judicial 

The subcommittee requested access 
to CAD files on the North Atlantic 
Case for the year 1950 and on the 
Great Circle Case for the period from 
Jan, 1, 1954. to Sept. 13. 1957. 

A staff notice issued bv the Board 
on Sept. 30 detailing the extent to 
which cooperation should be given con- 
gtcssioital investigators touched off the 
siibcommittec'.s charge. Moulder de- 
clared that the notice "is without basis 
in precedent or law” and tantamount 
to a 'Tefiispl" to jjermit the subconi- 
inittec to make its investigation. 

“Tiio Board's action can have only- 
one meaning." Moulder charged. 
"Eitlict CAB feels that it has sonie- 
tliiiif to hide, or it is manifesting an 
arrogant disregard of the authority and 
duties of the Congress.” 

Specifically-, Moulder objected tliat 
the Board had directed the withhold- 
ing of “any communications or menro- 
randa among Board members or be- 
tween members and their assistants; 
any- comiminications between tlic CAB 
and tlic President, liis immediate staff, 
tlie State Department or other execu- 
tive dc|3artments and agencies relating 
tu foreign eases; and tire personal flics 
of Board members." 

These restrictions, he objected, 
would limit the subcoinmittee’s investi- 
gation to “various routing and presum- 
ably innocuous lower-echelon corre- 
spondence and memoranda files and 
public dockets.” 

Furtliennore, C.AB's proposed plan 
to “censor" and "doctor’’ files, Moulder 
added, would leave tlie subeoinmittee 


“completely in the dark as to whether 
its investigations and heatings were 
upon the basis of an incomplete and 
distorted record; it would place the 
Board or some subordinate staff em- 
ploye in a position of unchecked 
license to remove from any file any 
document deemed embarrassing with- 
out reference to iiiiy standard at all." 

Demanding that CAB [cscind the 
stiiff notice, Moulder set a public hear- 
ing for Oct. 17 with Board members. 

The Wliite House changed CAB de- 
cisions in both the North Atlantic and 
Pacific cases. CAB voted three-two 
against the American Overseas-Pan 
American merger but was directed by- 
President Truman to issue an order re- 
versing this position. Joseph O’Connell, 
then CAB chaimian, resigned. Russell 
Adams, now a Pan Anienean vice presi- 
dent, w',is not reappointed as a Board 
member. O’Connell and Adams hud led 
the Board’s opposition to the merger. 

President Eisenhower has reversed 
live CAB decisions on aspects of the 
Pacific case (see page 40). One White 
I4ouse reversal, involving the Portland- 
Seattle to Hawaii routes of Northwest 
and Pan American roused such vehe- 
ment congressional protests that the 
reversal was rescinded (A\\' Feb. 14. 
p. 12). 

Proposed Legislation 

The development also spurred the 
Senate (0 approve legiskition eliminating 
White House participation in overseas 
route cases and strictly limiting its 
participation in foreign route cases to 
national defense and foreign poliev con- 
siderations— and these would have to 
be justified in reports in the Congress. 

Senate Coinmcice Committee again 
approved the legislation this ye;it. The 
Moulder subcommittee investigation is 
expected to build up House support for 
the measure. It is strongly opposed bv 
the W'hite House and the State De- 
partment. 

In its report, Senate Commerce noted 
that an applicant rejected by CAB 
“ may press his suit anew at the 3Vhitc 
House, and . . . need not even frame 
liis appeal in terms of a defense or 
foreign poliev issue.” 

The Moulder subcommittee was 
formed to review the activities of all 
quasi-judicial regulatory agencies under 
the sponsorship of Rep. Sam Ravbutn 
(D.-Tex.), House speaker, rhctc is 
widespread congressional criticism tliat. 
through the power to appoint members 
and other pressures, the W'liitc House 
is dominating these independent agen- 
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Automatic Traffic Control Plans Detailed 


By L. L. Doty 

Indunapolis-Cnil Actonuutics Ad- 
mmiittiitioii Hill tafct tlic firit step 
toward automatic traffic control next 
spring in a program designed to reduce 
inamial processing of flights by 83% 
m time to cope w ith tire Targe influx of 
jet transport. 

I'irst stage of the ovctiill program iii- 
eludcs introduction of Univac file com- 
puters at New York and Washington 
air route traffic control centers carlv in 
1938. The move will cut the 3,400 data 

E rocessing operations in each of those 
ications from 100% manual to 61% 
manual. 

Through its Technical Desclopmcnt 
Center at Weir Cook Airport here, 
C.3A aircadv has placed an Inter- 
national Business Machine 630 com- 
puter into scrsicc-tcst operation at the 
Indianapolis center and has sliced the 
time required to process one flight from 
four minutes to 20 seconds. 'Ihc 
Univac has been selected to replace the 
650 computer because of its capabili- 
ties for on-line comnuinicatioiis and 
expandable storagc- 

Hcrc arc the key points of the pro- 
gram designed to bring automatic data 
processing to air traffic control for the 
first time: 

• Univac computers will be used ini- 
tially only to process flight data and 
distribute the original flight process. 
Inpul-output data will be handled 
manually in the first stages of computer 
use. Karly in 1939, computers will be 
added to five other centers in addition 
to those at Washington and New York, 
• Communications link to provide 
automatic eapabilitv of direct on-line 
transmission of data behveen com- 
])iitcrs in adjacent cenrters is now under 
development here, I his step will re- 
duce manual operations to 56% and 

• Direct input of fliglit data from an 
outlying station into the computet will 
]>e accomplished with a device known 
as i'lidcn (flight data entry). Proto- 
t\pc model is expected to be delivered 
to Tccimical Development Ccnlet 
TDC in March, hollowing prototv pe 
development, an cvaliuilion program 
scheduled to last about three months 
will begin in early 1939, Introduction 
of this equipment will increase auto- 
mation to 30%. 

• Automatic tabulae displays and a con- 
troller’s input device will bring auto- 
matic control of traffic up to 83% when 
introduced in late 1959. The input de- 
vice which enables the controller to 
introduce reports into the computer 
for automatic processing is now uudet 
lievclopment at the center. It will bc- 
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come available when the computer 
sv.stcms become fulh operational. -\1- 
tliougli several tv pcs of automatic tabu- 
lar displav equipment are treine .studied. 
'I nC lias not yet decided whether to 
use the direct-view cathode rav tube or 
.1 projected display. 

• fligh speed data transfer cammuiii- 
cations equipment mav be necessary 
to prevent dclavs in moving infonna- 
fion from one center to another during 
peak traffic loads. Speeifieatious wifi 
he w ritten for sncli equipment which is 
expected to be available for testing in 
1959. 

As part of its long-range air traffic 
control program, C.AY will install air 
traffic control radar beaam system 
ground units at nine sites in the New 
York. Norfolk, Wasliiiigfon and Chi- 
cago areas next year for service ciiviron- 
nicnt tests. .Approximately 187 aircralt 
will be equipped by commercial airlines 
with transponders to permit setvice- 
testing of tlie vmits. 

Tccimical Development Center plans 
to dove-tail io-serviec improvement pro- 
grams with tlic implementation of the 
svstem in order to expand the iitilits of 
tlie .system as operational experience is 
gained. In addition, groiind equipment 
designed specifically for air traffic con- 
trol use may not be available at the 
time of implcmentatinii. 

Ill this connection, the tenter is call- 
ing for an improvement in prevent in- 
terrogators. It also needs equipment 
diializatioii .ind monitoring provisions 
to increase reliability. I'o prevent dis- 
play clutter, TDC says development 
and devaluation of bcacoii-v idco defruit- 
iiig is required for use when airborne 
tt|iiipments respond to several grovmd 

I' urtlier deficiencies in the radar bea- 
con system lie in the limited operational 
utility’ of present ground decoders. The 
center wants to see tlie development of 
flexible niulti-cliaiinel decoders for dis- 
plav filtering purposes and read-out de- 
coders to accelerate ideiitifie.ition. 

To alleviate system capacity and 
a/iinutli resolution problems, TDC is 
calling for the development and evalvia- 
tion of sidc-bhc suppression systems. 
One system, developed by the Cossor 
firm in England w ill be evaluated at the 
Naval Air Test Center. Patuxent River. 
Md. .Another svstem, developed by 
Stewart Warner Corp.. is to lie evalu- 
ated at Technical Devtlopmcnl Center. 

Here is the TDC time schedule for 
development and evaluation of second- 

• System implementation and in-service 
improvement of the system will begin 

• Evaluation of beacon-video defruiting 


equipment will begin in 1938 witli im- 
plementation expected to follow in 
1959. 

• Imploincntation of a ground antenna 
system is scheduled for I960 follow- 
ing development and evaluation during 
the next two vears. 

• Multi<hanncl and active read-out de- 
coders development will begin next 
vear. Implementation will probablv be- 
gin in mid-1959. 

• Development of prototype side-lobe 
suppression systems probably will not 
begin until 1959 following evaluation 
of the Cossor and Stewart Warner sy.s- 

Evaluation ot improved radar dis- 
plays is a major part of Technical Devel- 
opment Center's work to simplify the 
controller’s job and accelerate the flosv 
of traffic. C.A.A is not sati.sfied with the 
standard IO-to-12 inch direct view radar 
indicator particularly when used witli 
hmg-rangc radar. 

Spccifically. tlie agency is seeking 
briglit displays which can be read under 
dayliglit conditions with Iretter '’trail” 
or liistory information to assist in ini- 
tial identification. .At present, Teclini- 
cal Develo|5inent Center is evaluating 
scan-eonversion equipment produced in 
I'raucc for tlie l’'rcncli navy (AW March 
25. p. 34). 'I bis equipment converts 
llic radar iufoniiation to a ’A'-type sig- 
nal and then combines tlic radar infor- 
mation with signals from a 'CA' camera 
moimtcd over a platting board. 

[lie combined picture is then dis- 
plavcd on a conventional T\' rceeivct. 
’I DC has found the tube vvliicli is used 
in the conversion process to liavc excel- 
lent .storage eharacteristies. .According 
tn TDC cnghiecrs. the equipment, 
known as I v-pc ’I’-l-44f), may be tlic 
.solution to getting a bright .ATC dis- 
play with adequate trail. 

■Anotlicr type of equipment under- 
going stiidv at the inuijiiai>ohs center 
is the British-made Kelvin-Huglic’s r.i- 
cliir projector consisting of a radar indi- 
cator. c-amera, rapid fimi processor and 
projector built into one unit. One rota- 
tion of the radar is photographed, and 
the film is developed and projected in 
about seven seconds. ’Ehc equipiiieut 
is used by the Royal .Air Force in radar 
figlitcr command facilities and will be 
delivered to USAh' sbortlv. .Also under 
consideration is the Dimioiit SRD-1 
vvliich uses a special tube called the 
"graphecon” to convert the rho-theta 
scan of a normal radar display to a TA' 
scan. .Although the display is equiva- 
lent to a "I’M display in brightness, this 
scan-conversion system has insufficient 
dynamic range. 

Radat indicators eniploying lATRON 
lubes arc under investigation as well. 
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Soviet Ukraina Cuts Cost by ‘Borrowing’ 


Moscow— Russia’s new Ukraina tur- 
boprop transport makes extensive use of 
assemblies, parts, hardware and equip- 
ment from other aircraft already in pro- 
duction ill the Soviet Union. 

The (2. K. Antonov Design Bureau, 
which developed the Ukraina. reports 
this procedure has cut manufacturing 
costs. Bureau is already at work on an 
improved version of the aircraft. 

ACToflot, the state-owned airline, adds 
that dirt and grass field operation was 
one of the prime considerations in the 
design of the Ukraina. Many of Acio- 
flot’s operational fields are in this rate- 
gory. '1 0 suit the Ukraina to this use it 

• Low landing and takeoff speeds. 

• Large low-pressure tires and a total of 
eight wheels in the main gear. 

• High wing configuration to keep the 
engines well above dirt fields. 

’Hie 84-passcngcr Ukraina is powered 


by four Kuznetzov 4,000 eshp- propeller 
turbine engines mounted in under- 
slung nacelles on the wing. Engine 
mounts arc made of steel. PropeTlers 
are four-bladcd, full-fcitlicring and re- 
versible. I'cathering is automatic. 
Ukraina's Capabilities 

Cruise speed varies from 373-404 
mph. at altitudes from 26,250-32,810 
ft. depending on gross weight- Normal 
takeoff weight is 112,435 lb- with a 
28,660 lb. payload. Range with this 
loading is 1,242 mi. If tlie payload is 
cut to 22,046 lb., range increases to 
1,863 mi., and if payload is lowered to 
18,078 lb., the tango becomes 2,174 
mi. Tlic aircraft can fly at 19,680 ft. 
on two engines, according to Aeroflot. 

In general appearance the Ukraina 
resembles the newer U. S. military 
transport types C-ljO and C-133. It 
lias a high wing and a circular fuselage 


with the main landing gear liuuscd in 
large external bulges so that the main 
cargo compartment is undisturbed by 
stowing the gear intenially. 

The two-spat wing is straiglit witli a 
trapezoidal shape. It is made in five 
sections: a center panel, two middle 
panels and two outboard panels. All 
fuel is carried in the wings. The flaps 
are of the slotted type to give the best 
lovv'-speed characteristics. 

Control Surfaces 

Horizontal tail of the Ukraina is all 
metal. Stabilizer is of two-spar con- 
struction and is made in two parts, 
each part attaching to a fuselage rib 
tlirough large fittings- The two eleva- 
tors have a single spar for the main 
member; each elevator is connected to a 
stabilizer at four points. Dual trim tabs 

The vertical tail is also all metal, 
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After 30,000 hours and 2,000,000 miles, 
here’s what PETROLEUM HELICOPTERS says 
about Franklin engines: 



Aircooled Motors 

AIRCOOLED MOTORS, INC., SYRACUSE, N. Y. 


Smith, Khlpglrkk&Co..lrtc.,. 



OLEG K- ANTONOV, dcsignct of Ukiainp- 


witli ,1 iloisal fin rtiat lias two spars- 
Thc rudtitr has one spar, and has three 
hinge points. retraetablc stand, to 
ptcicnt the tail from coming in contact 
with the ground during loiiding opera- 
tions, is incorporated in the eni|x;ii- 
iiagc, 

.\cniflot reports that the Uktaina 
contains the latest t.id.it and radio 
equipment to make all-svcathcr filing 
,s,ifc. 'I'he aircraft's control surfaces ate 
moved bv an iinnon crcd sistem of stiff 
tods. 'Ibis contornis to iihat appears 
to be a basic .\ctoflot policy of not us- 
ing powered controls unless absolutely 

De-icing equipment is described as 
ciccttothcnnal and extends to the « ing, 
empennage, engine air intakes, oil tem- 
peraturc regulators, propellers and the 
glass in the pilot’s and ii.ivieator's cab- 
ins. The leading edge of tlic empen- 
nage containing the dc-icing appar.itus 
is leinorablc. 

Accessory Power 

Ukraine uses hydraulic and electric 
ptmer to run its accessors eqoi|)mcnt. 
The hydraulic system operates at about 
2i00 psi. and is split into two separate 
units. Mach operates off engtne-driien 
]>umps and provides enough |sosvcr by 
itself to keep all the accessory cquip- 
iiieiit working in an emergency. A 
inaimally operated pump is also pro- 
side-d to operate tbe ssstem on the 
ground when the engines are mil nni- 

In an einct|cncy this pump can 
also he used to lower the landing gear, 

Kiiginc starting is accomplished by an 
cicctro-mcchaiiical system, according to 
.\crofiot- Tlie starting sistcm is central 
anil e-an start the engines in any se- 
quence. 

Passenger and cren- compartments 
arc |jrcssutized with air bled from the 
engine compressors. .Air pressure and 
temperatnte is regulated automatically. 
Sea level prc.ssure is maintained up to 
an 18,000 ft. altitude. 'Hiis pressure 
differential remains constant with fur- 


ther inerease, in altitirrle. Heated air 
is fed into the passenger cabins through 
loui'crs in the ceiling and is drawn out 
through vents in the Hoor and dumped 
overboard. 

I'light crew consists of six people: 
pilot, copilot, navigator, radio operator 
and two stewards. 

Passenger Compartments 

Passenger cabin is divided into tiirec 
salons. One holding 2s passengers is 
located directly behind the crew’s com- 
partments and is separated from it by 
a non-airtight p,irtition. 

Between the foniard salon and the 
•ffi-seat center passenger whin in the 
plane of the propellers is tlic biiffct- 
|altcy. a place fur hand luggage and tlic 
forward wardrobe. The bulfctgalley, 
equipped to sene all the passengers 
one meal, has food refrigerating and 
heating equipment. 

Rear passenger salon has 15 easily rc- 
moiablc seats. They can be taken out 
and the eimipartment used for cargo. 
Cabin Details 

Passenger seats are joined in two- 
and three-scat blocks. They have ad- 
justable hacks ill which radio head- 
phones and individual lights arc in- 
stalled. .An ash tray, along witli radio 
tuning buttons, liglit snitches and a 
steward call button, arc located on the 
riglit arm rest of each scat. Light lug- 
gage racks have been installed aboi e the 
seats along each side of the compart- 

lltcre arc doors tor passenger en- 
trance and exit along the left side of 
the aircraft, one fonvard of the wing 
and one aft. Two laiatories have also 
been provided, one forward and one 
aft. 

Cargo space consists of tv'o pressur- 
ized holds in the loner part of the 
fuselage under the passenger compart- 
ments. Loading and unloading of these 
areas is accomplished through iiirtight 
doors at truck-bed leiel on the right 
side of the fuselage. \ Isaggagc com- 
partment is also bciitcd aft of the for- 
«ard passenger s.thin. 

Vickers May Build 
Shoii-Haul Viscounl 

A'ickers-Armstrong is quietli doing 
a market simew on a new higli-dcnsity 
short-haul i crsinii of its A’iscount turbo- 
prop airliner, designated 796. aimed 
at 150-mi. stage lengths. At least one 
U. S. short-haul operator is interested. 
.Avi.stiON Wkkk has learned. Price 
would be approximiitclv same as cur- 
rent Capita! Airlines’ Viscounts. 

Viscount 796 would basically com- 
prise a series 700 fuselage with nen 
wing of same diinemions but utilizing 
scries 810 structure to take heaiier 


loads. Increased p.isscngcr space Mould 
bo provided by deleting scries 700 bag- 

S gc area and installing cither 55 scats 
ur abrcTist to 65 scats five abreast 
using T3-I configuration. One or two 
extra mndows ivoultl be added to the 


Powerpliints Mould be Rolls-Royce 
Dart RDa. 2 506. haiing engine ac- 
cessories re-grouped to alloiv one en- 
gine to be kept nmning and the other 
shut down nhile passengers arc loadcd- 
Extra batten' capacity is also planned. 
Built-in folding stairwav uill be fittcrl 
to expedite tiirnarmind. 

Shorthaul Viscount 796 is designed 
for a takeoff ivcight of 61,500 lb., maxi- 
mum landing weight of 58,500 lb. and 
M ill have a maximum pavload of 11,750 
lb. at maximum zero fuel ivcight of 
50,000 lb. 


Nonskeds Ask Re\ ision 
Of Transatlantic Rules 

Wisliington — Supplemental airlines 
arc petitioning the Ciiil Aeronautics 
Board to revise its trans;itlantic charter 
policy and reduce the particip.ition of 
all-cargo c-arriers in passenger opera- 

Tivciity-threc sup|jlemcntal carriers 
represented by the [nde)scndent .Air- 
lines .Assn, haic charged that certifi- 
cated all-cargo carriers arc "usurping" 
the transatlantic passenger charter field. 

In a petition to the CAB, the asso- 
ciation said the tianspnrtation of bona 
fide charter groups in international 
Ir.insportation mirst go to the scheduled 
|)asscnger airlines and then to the sup- 
|ilcniciital air carriers in that order. Ani 
other aspirants to the field, it said, 
should be considcrai only after a show- 
ing that neither flic scheduled airlinc.s 
nor the supplemental carriers arc n-illing 
to perform the proposed service. 

'Hie petition said all-cargo carriers 
had .ipplicd for 220 transatlantic pas- 
senger charter flights during 1956 and 
the first six months of 1957. 

Under tlie present policy, exemption 
authority for cliartet trips is granted to 
all classes of air carriers not holding 
certificates for passenger senicc if the 
necessary requirements arc met. Iliis. 
I.A.A said, results in a major portion of 
transatlantic charters being flown by 
the all-cargo certificated lines. 

The group also is asking that the re- 
quirement calling for the filing of an 
ajjplication for exemption at least 60 
days in advance of tlic |jroposcd flight 
for pro-tafa charters be reduced to 50 
days for both entity and pro-rata cliar- 
ters- 

lAA said it is impractical for cither 
the carriers or the chartering group to 
compile data necessary for tnc submis- 
sion of a fonnai petition to tbe Board 
as much as 60 dai's in advance. 
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LOUNGES and GALLEYS 

TO INDIVIDUAL AIRLINE REQUIREMENTS 



GALLEY inslallalicin in DC-6, fabricated to ^ 
customer specifications. All galley and buffet units ' 
are made of lightweight materials and can 
withstand loads up to 12 G's. Equipment may 
include electric ranges, broiler and oven units, 
refrigerators, dry ice storage, liquid 
containers and coffee makers. 


DC-6 and DC-7 

LOUNGE UNITS typical 
^ of those designed, engineered, 
^ and installed by AlResearch 
Aviation Service for some 
of the world’s leading airlines, 
including American, Pan 
American, Swissair, Braniff, 
KLM. Panagra, CPA and 
Japan. Berthabic and curved 
lounges are fabricated on a 
production basis by highly 
experienced personnel. 


Ai Research Aviation Service Company does complete 
design, engineering, fabrication, static-testing 
and installation in our own facilities 


We will meet all speciffcationa tor your airplanes’ 
lounges and galleys. Requirements as to design, 
beauty, durability, capacity, weight and space 
limitations and delivery dates cun be assigned with 
confidence to the experienced personnel at 
AiResearch Aviation Service. 

Our facilities can easily handle all projects. We 
have more than 150,000 square feet of floor space, 
Each of our four bays can completely enclose the 


largest four engine transport, insuring an uninter- 
rupted schedule of installations under all weather 
conditions. 

Also under the same roof are complete engineer- 
ing facilities and sheet metal, fabric, wood and 
machine shops. We operate to customer specifica- 
tions and wilt do any or all original planning as 

Your inquiries are inrileii. 


THE 



CORPORATION 

AiResearch Aviation Service Division 


SHORTLINES 


^Hunting-Clan Air Transport, Ltd., a 
British scheduled cargo line, has ap- 
pointed Seaboard & Western Airlines 
as its general sales agent in West Ger- 
manv. llunting-Claii operates from 
London to East and Central Africa via 
Erankfutt. Seaboard & Western also re- 
cently signed nine other interline agree- 
incnts with foreign and domestic car- 


>Lanica, the Nicaraguan flag airline, 
will purchase two Vickers Viscount 
turboprop transports and plans to place 
tlieni in sen’ice by the end of 1957. 
I.anica then hopes to expand into the 
international field and has initial plans 
for scheduled sers’ice from Managua to 
Mexico, Panama. Quito, Ecuador and 
Perti. Present cargo service to Miami 
will be expanded to include passenger 
seivice. Lanica plans to use British 
crews on its new Viscounts while Nica- 
r.iguan crews are being trained. 

► Riddle Airlines flew 42,334,773 lb. 
of freight through Sept. 21. This is 
more than the total for 1956 when the 
line carried 42.168,676 lb. Riddle pre- 
dicts it will carry a total of more man 
60 million lb. of freight this year. 

► Flying Tiger Line reports a net in- 
come plus special items of $101,669 for 
the fiscal veat ending June 30. This 
compares with 52,975,771 for the 1956 
fiscal sear. The airline says higher oper- 
ating costs, obsolete equipment and a 
decline in gains from sale of equipment 
vsere respon.sible for the reduced earn- 
ings and special items. Flying Tiger’s 
new fleet of Lockheed Super-H Con- 
stelbtions, introduced into sctsicc in 
Mas’, is now adding to the airline's 
revenues, and earnings are expected 
to increase. 

►North Central Airlines established a 
new daily passenger record for the corn- 
pans- on Oct. 4 when it carried 2,739 
passengers. North Central has carried 
over 400,000 passengers this ye.ir, 

► Iranair, Iranian Airways Co., has been 
admitted to active membership in tlic 
International Air Transport Assn. The 
admission brings the total of airline 
membership in lATA to 81—73 active 
members and eight associates. 

► England’s Ministry of Transport and 
Civil Aviation reports 1,003,152 passen- 
gers passed through British airports in 
July, for the first time in any month 
that tire figure has exceeded one mil- 
iioii- Air transport movements were 
reported at 44,637; freight on and off 
loaded was 18,034 short tons. 


AIRLINE OBSERVER 

► Watch for an intensely competitis-e battle for the lion's share of the 
winter transcontinental nonstop traffic between United, Trans World and 
American. United has been bolstered by equipment deliveries and in 
August passed American Airlines for the first time in many years in total 
passenger revenue miles flown. TWA will make its bid with increased 
Lockheed Model 1649 fetstream service pitched heax-ily toward first class 
fares, American, the early leader in nonstop service, will stand pat with 
its DC-7 fleet until the Lockheed Electra appears in 1959. 

►Odds are increasing against any possiblo Trans World Airlines puicliase of 
Bristol Britannia tnrboprop airliners. TWA technical delegations who 
recently visited Bristol's plant were unimpressed with th<5 firm’s production 
capacity and worried abrnit the maintenance problems involved in the air- 
liner and it4 Proteus engines. 

► Capital Airlines oiganizational structure has remained unchanged since 
David H. Baker took oxer the presidenev three months ago (AW July 29. 
p. 39). Baker, former director of procurement and production for USAF's 
Air Materiel Command, has spent much of his time traveling over the 
company’s system and studying its operational problems. Meanxxhile, 
J. H. Carmichael, who was named chairman of the board at the rime of 
Baker’s election, has remained at the helm and continues to direct policy 
and ox'erall operations of the carrier. 

► Passenger complaints against airport restamant facilities arc begiiming to 
mount as the result of overcrowd^ conditions and poor quality of food at 
a number of airports. Chief targets are the temporary terminal at Idle- 
wild, Chicago Midway and San Dido’s airport restaurant wliicli is normally 
crowded to capacity at meal hours with local aviation employes. Among 
the bright spots along the air routes are Indianapolis, Pittsburgh, Cleveland 
and Milwaukee. 

►W'orld Scries charter business xvas split between American and United 
Airlines. American flew the Milwaukee Brax-es to Nexv York for the first 
two series games and then transported them back to Milxvaukce in a 
DC-7. Yankees trax-eled to Milxvankee by train. United Airlines flew 
both teams plus nexvspaper, radio and telexision entourages back to New 
York for the series finale in five DC-7s. 

► Heavy demand for airline limousines in New York for World Series 
customers forced temporary abandonment of the Caicy Liinousinc-Amcc- 
iean Airlines special airport-to-hotcl baggage delivery and pickup service, 
Carev didn’t have enough vehicles left after supplying %Vorld Series 
demands to handle the business. 

►Allison is trving a conversion program for Convait 340s and 440s fitted 
xx-ith its 3,750 cshp, 50ID-13 turboprop engines. The company xvill use 
a Convair YC-131C transport it has on bailment from the Ait Force for 
dcxelopinciit of this project. 

► Large increase in international inegular airline operations has caused 
C.AA to request a cliangc in regulations that would require air carriers, 
rather than the CAA, to determine the need of a navigator or radio oper- 
ator as crew members on flights outside the U. S. Under the proposed 
ruling, radio operators will be used xvhere radio telephone communications 
cannot be accomplished and navigators xvill be required where accurate 
navigation cannot be achieved from the pilot’s station under normal oper- 
ating conditions by means of visual or non-visual navigational aids. 

► Civil Aeronautics Administrator Janies T. Pvic has warned that some 
“bogus parts’’ fabricators arc "counterfeiting" their products with the prime 
manufacturer’s parts numbers in an attempt to peddle unapproved parts 
as the original product. Others have been known to imitate the original 
manufacturer’s packaging for the same purpose, he said. Some bogus parts 
are almost impossible to detect without extensive testing. 
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for new aircraft . . . 
in whatever form it takes 


Few activities in aviation today exceed 
the significance of new developments in 
the power plant field. 

Among these developments are the 
mighty J-75 lurbojet. nowin production for 
big commercial jet transports and a num- 
ber of very high performanceAir Force and 
Navy combat aircraft . . . advanced, still- 
secretturbine projects . . . and entirely new 
engines of the future. 

To meet the technical challenges these 


developments present in every field of 
science and engineering, Pratt & Whitney 
Aircraft is backing more than 30 years of 
engine experience with the industry's most 
advanced privately-owned research and 
development facilities. 

In whatever future form aircraft power 
takes ... in new materials, new fuels, or 
even entirely new systems of aircraft pro- 
pulsion, Pratt & Whitney Aircraft will con- 
tinue its leadershipin aircraft enginedesign 
and production. 


Pratt & Whitney Aircraft 

Division of United Aircroff Corporation, East Hartford, Connecticut 
CONNEaiCUT OPERATIONS-Eost Hertford 


FLORIDA OPERATIONS— West Polm Beach 



VISCOUNT 810-840 


• • • LARGER, FASTER THAN EVER 


enaier Capaeiifi Designed for higher operating weights, 
new Viscount is 9' 3" longer- Result: increased seating 
capacity. First class: 52. Tourist up to 70. 

363 mph. By 1959, more powerful Rolls-Royce engines 
will be available— for conversion to a iOO mph Viscount- 

Viscount 700 series, but with lower cost-per-ieal-mile due 
to greater capacity. 

Mew nexioifffy.- New Viscount can carry full payload 
up to ranges of 1200 miles [1400 miles with “slipper" 


Provd PoHermanet: The Viscount is the moat prored 
jet-prop. Viscount* will have chalked up over 1,000,000 
hours by the time the first 810's go into regular service. 
There's no subslihUe for crpcrtencc,' 

Orders Irom over JO of the world's leading airlines prove 
that "K-keremr the Viieoiml flUa . . . traffic figures rise." 



Jet-prop VICKERS 



POWERED BY FOUR ROLLS-ROYCE DART ENGINES 
b^R^Urnrescntslive: Christopher Clarkson 


iFT) LTD.. 


Dallas Air Terminal Stresses Comfort 



By Craig Letvis 

Dallas— City of Dallas will celebtate 
completitm of a major part of its S2S 
million expansion of Lose Field this 
month nitli elaborate I'cxas-style tcre- 
nionics- 

Iii a week of festisitics. Dalla.t will 
inaugurate its new S7.5 million termi- 
nal, a sprawling, eight-story green :ind 
icd building that is the central feature 
in an expansion program that is virtu- 
ally reniakinf Love Field. 

The program is striking evidence, if 
any is needed, that Dallas intends to 
stick with Lose Field as its permanent 
tenter for civil aviation senices. Along 
with the terminal, a new runway ati3 
taxiway area is being added, and com- 
mercial interests are building extensive 
overhaul and maintenance facilities. 

But the biggest thing on the program 
is the new tcnninal. and it is about 
ready for the airlines to make the switch 
from the old. cramped terminal that 
has served the airport since lQ-40. Air- 
line service at the new terminal will 
begin shortly after the inaugur;il cele- 
bration. 

Convenience Emphasized 

New terminal was designed for mod- 
ern operation from a number of angles, 
but passenger convenience and comfort 
v.-as obviously a prime consideration. 

First indication of this design philos- 
ophy comes in the 1,750 car capacity 
parking lot. .K 1,125 ft. covered side- 
walk reaches out into the lot to protect 
the passenger from the elements on 
the way from car to terminal. Pas- 
sengers can park in the lot or drive up 
to a door in front of their particular 
airline ticket counter. 

Ticket area is entered through an 
automatic door and it's the last door the 
passenger encounters until he le.nes the 
pte for his airplane. Inside the ticket 
lobby, he drops his luggage when he 
checks in. It goes directly through air- 


line offices behind the ticket counters 
to a loading area on the same la’cl, 
then to the proper flight. 

The ticket lobhv provides 360 ft. of 
counter space for the six pussenger air- 
lines that serve the ;urport. Ten feet 
of counter space, nriginally reserved by 
Trans American Airlines before it 
ceased operating, is now being held for 
anv new airline that might serve Love 
field. 

Space for New Line 

Provisions for extra counter space 
and gate space could be important, 
since Dallas is expected to get new. 
competitive service to tiic West Coast 
in the Dallas-to-thc-Wcst Case, and 
this could nie-an a new airline moving 
into Love Ficld- 

Both in the ticket area and the gate 
fingers, airport authorities have pro- 
vided for easv expansion wlicn traffic 
warrants it. 'Fhev' figure the new termi- 
nal will easily handle the ultimate 


traffic capiicity of the airport whenever 
it might be reached. 

From the ticket area, the passenger 
moves into a spacious lobby that pro- 
vides 27.750 sq. ft. of floor space, com- 
pared with 5,000 sq. ft. in the old 
terminal. Shops, hats, restaurants, rest 
areas and loading Angers all open off 
this central lobby are;i since its design- 
ers wanted the uassenger to be able to 
stand in one jilacc and find anything 
he wanted vvittiout need for exploring. 

Above the lobi ly is a mcxzaninc rest 
area which is accessible hv stairs, escala- 
tor or elevator. A passenger with time 
to kill can use the usual lounge fiicili- 
tics. or he can pay a dime to sit in 
theater-type seats in the upper mez- 
zanine and h:tvc a panoramic view of 
the airport. 

Dressing Rooms 

Large rest room facilities off the main 
lobby include roomettes where, for 50 
cents, passengers can rent a dressing 
room complete with tub and shower. 
This reflects the penchant of the ter- 
minal's designers for providing sufficient 
rest room.s. 

They have been especially careful to 
build a number of them near gates in 
the fingers of the terminal for the con- 
venience of passcngcra. 

Loading passengers proceed from the 
lobby through a single entry into the 
three loading fingers. 'Ihe three fingers 
ate marked with different colors, and 
flight announcements will direct pas- 
sengers to a gate number and color for 
easy identification. 

Public address speakers have been 
placed to avoid overlapping. .All air- 
lines’ routine flight announcements will 
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be taped by a professional announcer 
to give them a uniform tone. 

At the beginning of cacii finger lies 
the only break from the designers’ de- 
termination to keep all traffic flows on 
one level, Tlicre is a hump at this point 
to accommodate tunnefs under the 
fingers. These tunnels give the air- 
lines' ramp \’eliic)es easy access to all 
parts of the tamp area. 

Moving Sidewalks 

'Ihe strain of climbing these humps 
is relieved by mo\ ing sidewalks for both 
enplaning and deplaning passengers 
that carry them between the entrance 
to the finger and the first gate position. 


'I'hc three fingers pro\ide iiosi- 
tions for 26 transports of DC-7C size, 
and tliey can handle larger miinhcrs cif 
smaller transports. Present tcmiinal 
has 16 gates. Plic terminal is air condi- 
tioned from ticket counter to loading 
gate. Ait conditioned area includes i§ 
gates; center finger has seven gates for 
oserfloss' traffic that arc protected from 
weather but not air conditioned. 

The fingers, along with the loading 
gates, rest rooms and telephones, prn- 
i-idc eonsidcrablc operational sp;ice for 
the airlines. Office space tons down 
the sides of all tlic fingers, broken onh' 
by short open areas to tlic gates. Some 
carriers wifi ptosidc lounge facilities in 



IT'S SIMPLE 

Expeiieoced Engineers 
Plus contmitaus 
Research and devel- 
opement eijuals 
^ the^wer to 
your ian and 
blower problems 
Each Dean & 

Benson Blower is 
individuallii designed 
to meet gour spec- 
ilied requirements 
with the maximum 
efiiciency and 
lightest weight 
All units are 
tested for structure 
periormance and 
sound per N.A.F.M., 
military and 
customer specifications 
to insure your 
satislaction 


MATHEMATICS 


axial flow fans and blowers 


DEVELOPED AND PRODUCED 

FOR AIRCRAFT AND ELECTRONIC 
COOLING APPLICATIONS 



the fiiigets, and they wilt use ofiicc space 
for fliglit operations, commissary and 
other functinns. 

Deplaning passengers pass through 
the lobby info a separate baggage wing 
where their higgago is unloaded from 
ramp trucks into a conveyor system that 
places if ivlicrc passengers can retrieic 
It themselves. 

I'crminal building was designed to 
facilitate maintenance work and to 
keep it out of sight. Catwalks in an 
attic over flic lobby area and an elabo- 
rate system of tunnels under the tcr- 
inal will allow creu s to do most house- 
keeping out of siglit. Cleaning prob- 
lems have been eased by widespread 
use of terr.izzo and tile. 

Utility tunnels extend the full length 
of each finger, and they arc big cnoueli 
to admit a pickup truck. A smalfcr 
tunnel runs from the end of one finger 
tunnel to the edge of the instrument 
runway for sersicing of Love Field's 
new precision approacli radar. 

Control tower in the new building is 
eight stories high. Top four stories 
svtll be occupied b\' Civil .Aeronautics 
.Administration and Weather Bureau fa- 
cilities. Tlic C.A.A toner will not moi'c 
from the old terminal until spring in 
order to avoid disturbing radar and 
traffic control svstems during the 
n intci'.s poor weather. 

American, Delta, Braniff and Con- 
tinental financed a SI million under- 
ground refueling svsteni that carries 
fuel directly from storage tanks to each 
of the 26 gates. Ultimate delivery ca- 
pacity is 25,000 gal. per min. Current 
storage capacity is 600,000 gal., and 
this will cve-ntiinlly be expanded to 1.5 
million gal. Sistcm will be operated 
bv Allied Ai'iaticm Fueling Company 
of Dallas. 

Runway Expansion 

.Along w ith the new fcnninal, Dallas 
is spending S5 million to expand lun- 
«-avs, taxiwass and other ground facili- 
ties. Instrument runway (N\A'/SF.l 
is currently 7,750 ft. long, and the 
N'/S runway is being lengthened to 
6.000 ft. New taxiwavs ancT ramp area 
have been laid to sendee tlic new ter- 
minal and altered runwa\’ ssstem. 

Dallas quotes CAA reports to prove 
tliiit Love Field is ready to handle tur- 
bine transport operations. .Apphing 
correction factors, the cffectii’c length 
of the instrument runway is 6,552 ft, 
and Dallas authorities sav tills will be 
plenty for a transport of the Boeing 
707 type since the most distant point 
a jet is liable to sene is Seattle, about 
1.700 mi. away. 

If more Icngtii is neccssan-, the in- 
strument runway can be extended to 
8.500 ft. within present airport boun- 
daries. W'hen traffic warrants it, prob- 
ably in 5-5 years, a second instrument 
runway will be installed parallel to the 
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MICRO SWITCH 


. . . flRST IN 
PgeCISION SWITCHING 


H 


New MICRO SWITCH “ROCKET SWITCH”... 


small, rugged, sealed, operated by the rocket , • 



as indicating or lockout device 


A new development 
of MICRO SWITCH 
Engineering in 
cooperation with 
missile and rocket 
launcher designers. 


This MICRO SWITCH Type 
■'Rocket Switch” is de- 
signed for use on missile and rocket 
launchers. It may be used anywhere a 
rugged, sealed, small switch is required for 
1 indicating or lockout device. 

The assembly is environment-proof and successfully 
resists corrosive propulsion gases and normal ad- 
verse conditions found in exposed locations of high 
speed aircraft, 

The assembly uses one spot en switch attached to 
a rugged cam type actuator. It is small and com- 
pact and can be located in extremely limited space. 
The IEN33 switch used conforms to MS24331-I. 


* 


Rugged construction insures 
reliability of EN Series 
environment-proof switches 
MICRO SWITCH EN Series Switches 
are small, lightweight, environment 
proof and easily mounted in difficult 
locations. They are available with a 

chanical and electrical charac- 
teristics. 

The MICRO SWITCH Type 4IENI.S (shown) is a rotary- 
actuated, poaitive drive switch for linkage-type actua- 
tion. Because there is no return spring the driving 
mechanism must control shaft movement. This poai- 
tive drive insures actuation and release under the most 
adverse environmental conditions of ice and dirt. 



MICRO SWITCH HS switch 
has a true hermetic seal to 
insure constant reliability 

MICRO SWITCH Hs Series of precision 
plications where constant operating 





The switching element is sealed in a gas-filled chamber. 
This has been evacuated end filled with dry inert gas 
under pressure. Conductors from the switching 
chamber to the terminals are sealed inglasa. The switch 
is operated by a "wobble fram” actuator. The switch 
shown (type iHsi) is qualified as MSZSOli-i. HS switches 
are also available with roller lever and leaf actuators. 


CHARACTERISTICS 



CHARACTERISTICS 



Forcomple 


MICRO SWITCH precision switches tor alrcrsft send for Catalogs T7 and 7S. 


,/ilfCBO SiViTCH Engineering Seroicc, with a 

with aircraft detigners, ia as close 
os gour neareat M/CAO swtTcn branch office 


MICRO SWITCH 

X DIVISltH HE MINNEAEOLIS-HIINErWELL REGUUTOR COHPtNr 

lrCm)dD.tKvA.rowfi>l7.0Titi»(< • FREEPORT, ILtINOIS l~""' I 









PROVEN IN SERVICE 

Twen'y-lv/Qygarsagothe DC-Vs tronsconliriental tlm« 0MI hours 
ond hve manures wos hecdllne news — Today it fs buT another 
memory of the "Good Old Days" of oviolion. But even in 1$3S 
Rockbestos wire and coble hod earned o provendn-service 



|)rcsciit ruiiwitt . Init n.OOO ft. ,mn\ (111 
tlie oppoiitc side of the terminai. 
Dallas owns most of the land now for 
tlic sceond runway, and until it is 
needed the pro|>erh- brings in about 
S400.000 a year in rentals. 

Construction of the new tenninal 
caused considerable dislocation of com- 
mercial facilities at Lose Field. BranilTs 
old headquarters building had to coinc 
down, and the company has mosed its 
general offices to the nesv Braniff Build- 
ing in ncarbs- Exchange Park. South- 
ssest Airinotise's sersice facilities were 
on the terminal site, so the company 
moved across the field to a new site. 
Brdniff Base 

Branilf's present niaintenanec base 
is adjacent to the new terminal, but it 
ivill mose across the field wlicn the 
new Braniff base is finished next year. 
W'hen the old base is razed, more air- 
freight facilities nil! be built to supple- 
ment already oversubscribed space in 
the ncH' cargo terminal. 

Completion of Love Field's new 
facilities furnishes emphatic evidence 
that Dallas intends to stick with its 

modem airline traffic hub. .Snd it is 
convincing proof that the question of 
sharing a midway airport with neigh- 
boring Ft. \\'orth is completely dead. 

Dallas and Ft. Worth have squab- 
bled bitterly in the |Mst over the airport 
issue. Ft. Worth has argued that the 
two cities should share .Ainon Carter 
Field, built midway between them, 
because it is safer and would be more 
ccoiiomieal than supporting two first 
class terminals. Dallas retorted that it 
wouldn’t have its citizens go half-wav 
to Ft. Worth for airline service when 
it already had an airport only five mites 
from downtown. 

City Rivalry 

Flic argument lias simmered down 
in the past few- years as relations be- 
tween the two cities have been gradu- 
ally improving. Now the issue is mainlv 
confined to I't. Worth's complaints 
that the airlines don’t furnish adequate 
service at Carter I'ield and Dallas' con- 
tentions in C.AB cases that .American 
favors Ft. Worth in its scheduling. 

Dallas cites convenience as a major 
clement in its decision to develop laivc 
Field. Tlie nc-w terminal is a little 
over five miles from downtown Dallas. 
Since about 7>5f of the ait travel out 
of Dallas is business travel, time and 
convenience arc important considera- 
tions. Love Field is also convenient to 
the north Dallas residential are-a.s where 
the majority of its businessmen live. 

Answering objections to the sa/ctv 
inatgin in an airport in the midst of u 
heavilv settled area, a Dallas official 
.says flic citv feels that anv successful 
airport will attract development to its 


Miccro 

CERTIFIEII PLATING* will 

meet those specs . • • exactly! 


Let our experience solve your plating problems. 
For twenty-eight years, we have specialized in 
the Unest types of precision plating. 

Our technical knowledge, unexcelled plating 
facilities, and experience gained in working out 
customers’ problems combine to offer you the 
best plating you can buy. 

You’U be completely satisfied with Miccro Certi- 
fied Plating! 

NATIONWIDE SERVICE 

7 Air shipments make us local platers in your 
^ community. 

Fill out coupon and mail today. 


* CERTIFIED BY AIR FORCE, ARMY, NAVY, 
AND LEADING AIRCRAFT MANUFACTURERS 
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Note: to precision-minded men at LOCKHEED 



Translating valve requirements from design, 
through precise volume production, 
to uniform operating performance is our 
business. Many air frame designers 
now know us. All should. 

Case in point: this 4-way solenoid-operated 
hydraulic selector valve with manual override. 
TACTAIR engineering combines in this valve 
the weight-saving features of a pilot-operated 
unit with a pressure-balanced main valve. 
Results: a light, compact unit requiring 
low current drain; maximum efficiency; 
precision reproduction in volume. 

Reminder: on standard or special design, 
wc will welcome a call on your next precision 
valve problem. Our service is as ptrsotializcd 
as this message. TACTAIR Valve Division, 
Aircraft Products Company, 

Bridgeport, Pa, BRoadway 5-1000. 


CONTROL, SELECT, BRAKE, RESTRICT, CHECK. ..With 


TACTAIR 


56 


AIR VAtVE OPERAf/NG AT -65°f SHOWS HOW . . . 

General Electric Specialty Heating 
Maintains Component Temperature 


are.i, so there would be no pemianent 
benefit in moving. 

Current dtwelopincnt of Love Field 
follows the basic lines laid down in a 
master plan adopted m 1945. Financ- 
ing for the projects has come from a 
.series of bond issues. The 57.5 million 
terminal was |Mid for with general 
obligation bonds, and S5 million wortli 
of ramp, taxiway and runway work was 
financed by revenue bonds wliich obli- 
gate airport revenues. 

To help commercial expansion. 
Dallas financed construction with S10.5 
million of revenue bonds tied to income 
from long-term leases. Southwest Air- 
motis'C got SI. 5 million to help build 
its new scrs’ice base. Southwest Air- 
motive is also leasing the old terminal 
litiilding. 

Dallas also allotted S6.5 million in 
bond financing for the new Braniff 
maintenance base, $1.2 million for 
Delta’s base and $1.3 million for Ameri- 

Finonciol Status 

Love Field has been in the black on 
an Dper.iting basis since 1945, and in- 
come coseted debt service also m the 
1952-54 period. .As more bonds were 
sold, debt scrs’icc exceeded operating 
jirnfits, and it will be sescral j'cars be- 
fore income will cover debt require- 
ments again. For the fiscal year ending 
September 30. 1953, income is esti- 
mated at Sl.909.308 and ODcratiiig ex- 
penses at $1,230,107. 

W'cck-long inaugural festivities will 
begin ivith an open house for cmploves 
October 20 and last through an open 
lioiisc for the |iublic October 26-27. 
Ceremonies will include a dinner 
honoring business and civic leaders, a 
pioneer day and a national press pre- 

Ilighlight of the celebration will be 
ii si^ch by Civil Aeronautics Board 
Cliairmaii James R. Durfee at a Umch- 
crin for airline presidents and a subse- 
quent speech by Civil AetonauHcs Ad- 
ministrator James T. Pyle at formal 
dcdiciitiim ceremonies. 

CAB Awards Routes 
in Phoenix Decision 

Washington— New and improved air 
service from Phoenix to Denver. Sait 
Lake City, San Diego and Los Angeles 
via Palm Springs has been approved 
by the Civil Aeronautics Board. Tlie 
service will be provided bv Bonanza, 
Frontier and Western Airlines. In the 
Service to Phoenix case, the CAB de- 
cided that: 

• Western Air Lines is authorized ta 
];ro'.idc service over a new segment be- 
tween the terminal point Denver, the 
intermediate point Phoenix and the 
tenninal point San Diego, subject to 


operating temperature, G-E specialty 
heating equipment does the jobi Ther- 


from hydraulic and electronic compo- 
nents to tiny test instruments have all 
been solved by experienced G-E heating 
engineers. 

LET US ANALYZE YOUR HEATING 
PROBLEM. Whether it’s fast delivery 
on a prototype or quantity production. 
General Electric can provide specialty 
heating products engineered to your 
specific component needs. 


FOR MORE INFORMATION contact 
your local General Electric Apparatus 
Sales Office or send coupon. 

r:""!"" 1 


Spxlalty Heallna Equipment 



Tigress Is Our Most Important "hoduct 

GENERAL# ELECTRIC 
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ROLLS-ROYCE 

GAS TURBINES 
for 

short, medium and 
long range 
airliners 


AVON 

TURBO JET 

de Havilland Comet 
Sud-Aviotlon Carovelle 


CONWAY 

BT-PASS TURBO JET 


Rolls-Rojce have over 3,000,000 hours 
experience in the operation c^ gas turbine 
engines in scheduled airline service. 



ROLLS-ROYCE LIMITED, DERBY, ENGLAND. 


tlic concHtioii tliat all flights scniiig 
Denver and San Diego shall also serve 
Phoenix. 

• Bonanza Air Lines is to provide serv- 
ice over a new segment betsveen Phoe- 
nix and Sait Lake City via intermediate 
points at Prescott and Grand Cainon. 
Ariz., and Provo. Utah, for a period ul 
three years, with authorih' to proside 
nonstop sen'icc betss'cen the terminals. 

• Palm Springs, Calif,, will be added as 
a joint intemiediatc point with Indio, 
Calif, on Bonanza's route bebseen 
Phoenix and Los Angeles. Bonanza 
will be permitted to overfly Blythe. 
Calif., on that route so long as Blythe 
is seheduled to receive at least two daily 
round trips. 

• Present restriction on service between 
Phoenix and Denver is modified to 
authorize I'rontier to provide a two- 
stop service between Phoenix and Den- 
ver on two segments and to overfly 
Parmington, N. M., the junction point, 
so long as all points on segments two 
and four ate scheduled to receive at 
least two daily round trips. 

CAB also decided to reopen record 
for the limited purpose of receiving evi- 
dence as to whether it should order the 
amendment of Bonanza’s certificate to 
provide for any or all of the following: 

• Designation of St. Geo^e, Utah, as 
an intermediate point on the Phoentx- 
Salt Lake City route. 

• Designation of Kanab, Utah, as a 
joint intermediate point with St. George 
on that route, 

• DesignatioD of Kanab as a separate in- 
termediate point. 

• Designation of Kanab as an intermedi- 
ate point in lieu of St. George. 

In its order, CAB denied applications 
by Western and Frontier to provide 
Phoenix-Salt Lake City service and ap- 
plications by United. Continental. 
Frontier and Trans World airlines for 
Denver-Phoenix authority. 

AMB lo Survey Sites 
For New D.C. Airport 

Washington-Grcincr-Mattcrn & As- 
sociates of Baltimore and Roanoke 
received an Ainvays Modernization 
Board contract to conduct a survey of 
possible sites for a second airport in 
the W'ashington area. 'I'he award was 
announced by Gen. Elwood Quesada, 
special presidential assistant for aviation 
f.icilities planning and chairman of the 
AMB. 

A report will be made bv the firm 
on the technical, engineering and eco- 
nomic factors involved in all possible 
sites. In addition, the firm will be 
responsible for the direction of a sur\'cy 
to forecast aviation needs for the Wash- 
ington area up to 1975. This will 
include a forecast of passengers, freight 
and general aviation volume, various 
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by A. N. DANIEIS, President 
New Hampshire Ball Bearings, Ine. 
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L=rating life in millions of revolutions 

The nomograph illusti-ated permi.. 
the quick evaluation of any one of the 
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ing of a given bearing is 9o pom..,, 
’ ’ radialiy with 


NEW HAMPSHIRE BAIL BEARINGS. INC.. PETERBOROUGH 1, NEW HAMPSHIRE 


AVIATION 


t, 1957 



Its mission... THE PREVENTION OF WAR! 


Alert, skilled, prepared, on the job..-. 
SAC expresses America's desire for peace 
with honor and Justice. For SAC's far-ranging 
aircraft, RCA provides the priceless asset of 
complete and instantaneous communication. 
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ERICA 


Defense Electronic Products 
Camden, N.J. 


types of civil and militan aircraft to 
be operated and airspace and traffic con- 
trol requirements needed to liandle the 
expected traffic safely. In this con- 
ncctiorr. the firm will use Landrum & 
Brown. Cincinnati, Ohio; Aeronauti- 
cal Research Foundation, Cambridge, 
Mass.; Airborne Iirstruments Labora- 
tory, Mineola, N. Y.. and Cornell Aero- 
nautical Laboratorv, Buffalo. N. Y. 

During its last session. Congress ap- 
propriated $12.5 million to begin con- 
struction of a second airport in the 
Washington area. 

No funds from this appropriation 
can be spent, howeser, until the Presi- 
dent reports to Congress upon the 
selection of a site. The report is due in 
Congress bv Jan. 15. Quesada’s report 
will go to the President by Jan. 1. 

Quesada said that, after all possible 
sites have been reduced to the best 
two or three, public hearings in each 
community involved will be held to 
determine 'the impact the airport would 
base on the commiinity. 

North Central Given 
New Midwest Routes 

Washington— North Central Airlines 
has been authorized new service be- 
tween Duluth-Superior and Sault Ste. 
Marie and nonstop service between 
Duluth and Chicago by the Civil ,-\ero- 
nautics Board. 

At the same time, the Board with- 
drew Northwest Airlines’ authority to 
serve Duluth-Superior, Green Bay, 
Wausau, Eau Claire and La Crosse. 
Northwest has not served these points 
for the last several years. 

In its final decision in the Duluth- 
Chicago Sen'iee Investigation, CAB 
found a need for improved Duluth- 
Chicago service but said there was no 
need for the sersices of both North 
Central and Northwest. C.AB also said 
North Central now provides substan- 
tial frequency of service at the other 
Wisconsin cities, which Northwest 
does not seek to serve, and that there 
is no need to continue authorizations 
at these points. 

Because of the isolation and serious 
laek of east-west transportation facili- 
ties in the Upper Peninsula of Michi- 
gan, the C.AB decided to certificate 
North Central for this service for a 
period of three years. Ironwood. llan- 
cock-Houghton and Marquette will be 
served on this route. 

North Centra! also was authorized 
to provide one-stop sersice between 
Duluth and Chicago via Madison and 
two-stop service between the two points 
via Milwaukee and Green Bay. 

Northwest had asked to reactivate its 
service from the Twin Cities to Duluth 
or inaugurate an interchange service 
with North Central. 



Currently the world's highest force electro-dynamic vibration exciter, 
the MB Model C2S0, made by the MB Manufacturing Co., is vital 
to government research in today's air age . . . has a frequency range 
of 2-SOO cps., and a total force output of 25,000 lbs. It can be adapted 
to operate in chambers where temperatures range from — IOO°F to 
300°F and simulated altitudes hit 125,000 feet. 

Test specimens of up to 2190 lbs., subjerted to accelerations of 10 g., 

mens to the unit, are subjected to grueling shock and vibration. Yet, 
even under these extreme conditions, Helr-Cotl Screw-LOCK- Inserts 
(277 of them) function perfectly ... protect threads against strip- 
ping . . . hold fasteners securely. 

Meeting military specifications for torque and vibration, this new, 
one-piece stainless steel Screw-LOCK Insert: 

1. positively locks screws against loosening under impact and 

2. prevents thread wear, stripping, corrosion, galling, seizing 

3. eliminates the need for lock-nuts, lock-wiring, and other sup- 
plementary locking devices 

4 . offers high re-usability on repeated disassembly and reassembly. 
Heli-Coil Screw-LOCK Inserts are available in many sizes, including 
the new miniature 4-40. For further information, write @ «»’ 
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LITTON'S Hansen, Le Vantine and Steptienson (1c<t to right) are grouped around inRated suit in high suciiuni chamber. 


Laboratory Simulates 95-Mi. Altitude 


By Irving Stone 

Beverly Hills. Calif.— Unique in- 
Inibited higliN’acuum laboratoiy was un- 
\cilod here bs’ Litton Industries, de- 
signer of the research tool, with the an- 
nouncement that the \acuum chamber 
with an experimenter inside had been 
able to .simulate 95-mi.-altitude ptes- 
sure conditions. 

Kxistcncc of the laboratory originally 
was res’caled in Aviaiion \\'ekk (Oct. 
22, 1956. p. Jl), which also tcveikd 
.1 presious record run to 90 mi. altitude 
i.^ug- 12. p, 26), 

Sponsored by AFOSR 

A fundamental tool for gathering 
research data for ultra-liigh-altitudc sys- 
tems by direct man-controlled experi- 
ments within the chamber, the facility 
and associated program is sponsored 
by Air Force Office of Scientific Re- 
search, Coniinandcd by Brig. Gen. 
11. F. Gregory, and monitored by 
OSR's Directorate of Adsanced Studies, 
headed bs Dr. Morton Alperin. 

Laboratory will be used to ads’ance 
knowledge on phvsical phenomena and 
behavior of equipment and instrumen- 
tation under low pressure ens iromnent 
encountered in space. 

High altitude areas svhich can be 
explored include: 

• Action of lubricants in ionospheric 


environments, where common lubes 
ate known to saporir.c. 

• Operation of sliding contacts and 
other mechanisms, where friction 
plienomena is altered by absence of air- 
layer on surfaces. 

• Reaction of materials, components, 
protective equipment to X-rays and 
ultraviolet rays beamed through ch.inr- 
ber portholes. 

• I'lcctron hibc behavior, without 
necessih' for using new tube model for 
each alteration of experiment para- 
meters. thus .saving valuable time by 



SIECFRICD HANSEN, Litton's technical 
director of research, models suit. 


direct manipulation of unshielded test 
articles in the evacuated chamber. 

In addition to these example appli- 
cations the facility can be applied to a 
broad field of development where 
vacimin conditions arc part of the basic 
research. It will allow a scientist to be 
brought dircctlv into the environment 
where he becomes part of the equip- 

Chamber Advantages 

lli.s obscrx'ations can be translated 
into direct alterations of test equip 
ment rather than depending on re- 
mote control, which is eliminated. It 
will allow him to immediately pursue 
phenomena and get first-hand data on 
successive changes. Big economic ad- 
vantage is found where the experiment 
is not repetitive and involves extensive 
cost to set up initially . 

Estimate of average cost for running 
an inhabited cliambcr test is S125 per 

During demonstration of tlie high- 
vacuum chamber, the trial started at 
an initial altitude of S“ mi. But this 
lieieht liad to be reduced because of 
slight damage to the outer-layer cover- 
ing on the s|3ccial Litton-dcsigned suit 
which the subject wears. Subject 
demonstrated that he had good visibil- 
ity, good dexterity of fingers and mobil- 
ity of arms. Litton claims it is tlic 
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only garment wliich exists today which 
affords this degree of mobility imdct 
these experimental conditions. 

Aluminum components, used mainly 
in the upper part of the garment, arc 
included to minimize leakage. 
Garment Censtruetion 

Basic garment is made of rubberized 
nylon, weighs about 50 lb., and in- 
cludes a standard USAF ventilating 
suit. This rubberized nylon unit is sub- 
ject to some gas leakage and volatiliza- 
tion and is covered by a rubber outer 
layer to prevent these effects from 
being transmitted to the chamber at- 
mosphere. Oxygen lines to the suit 
are also covered by a similar rubber 
shroud for the same reason. This rub- 
ber shroud material has not been used 
for the suit proper because it is not 
as strong as the rubberized nylon. It 
is cheaper to replace a shroud than it 
is to build a suit of this material and 
replace it as it deteriorates. 

Suit is designed to allow breathing 
and removal of body heat. Both these 
functions use oxygen and are accom- 
modated by using a single system rather 
than using a system for each, which 
would involve a difficult problem of in- 
sulation. Oxygen used for breathing is 
very little in comparison with that 
used to remove heat. After heat re- 
moval cycle, the oxygen is reclaimed 
for economy. 

No Emergency to Date 

Time found to be desirable to bring 
chamber and subject down to sea level 
is 50 see. This has been tried manv 
times and found to be satisfactorv. No 
operation to date has requited any 
emergency letdown procedure. 

Oxygen is piped into the suit at 5 
psi. absolute. ITiis brings the subject 
to an approximate altitude of 27,000 
ft., but instead of air he is breathing 
pure oxygen. Subject can stay at this 
altitude (or various lengths of time de- 
pending on the type of work he |)cr- 

Aviation Week has learned that dur- 
ing the 95-mi. record chamber rmi, 
the subject, Siegfried Hansen, Litton’s 
technical director of research, was at 
this altitude for a|)proximately 51 hr. 
Other Litton staff members who have 
participated in chamber runs include 
Allan Dc Vantine (who was in charge 
of suit design). Niels Jensen and Rich- 
ard Assaiey. In the chamber, the sub- 
ject can use hand tools such as screw- 
drivers, pliers, etc., power tools such as 
a drill and perform inert gas welding, 
lie ean pick up a relatively large elec- 
tron gun which can be used as an ap- 
preciable source of energy. It can be 
used in friction experiments to blast 
away surface (friction) gases, and can 
also be used, with its ionization action, 
to detect small leaks in the chamber 
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YEARS 

BEYOND THE 
SONIC BARRIER 



Aviation history was made on October 14, 
1947 \vhen the Bell X-1 reached a speed of 
nearly 700 mph. Man had broken the sound 
barrier for the first time! 

The rocket-powered X-1 thus opened the 
door to a decade of significant advances 
in high-speed, high-alliludc flight. A few 
years later the Bell X-IA, successor to the 
X-1, set a new speed record of 1,050 mph 
and a new altitude record of 90,000 feel. 

Then, still working in conjunction with 
the TJ. S. Air Force and the National Advi- 
sory Committee for Aeronautics, Bell pro- 
duced the X-2 which reached more than 
2,000 mph and 126,200 feel. ..the fastest 
and highest that man has ever flown. 


Never intended for tactical operation, 
these experimental aircraft made invalu- 
able contributions to aerodynamic design 
and the art of supersonic flight. They left 
their marks on the airplanes of today and 
tomorrow and blazed the trail to the super- 

Today, ten years after the first flight be- 
yond the sonic harrier, the team of Bell 
engineers responsible for the famous series 
of X-airpianes, is working on even mote 
advanced aeronautical concepts. One of the 
more challenging of these is an aircraft 
which will combine the ability to take off 
and land vertically with the high speed and 
performance of a conventional jet. 



SMALL test chamber was used to check out 


or ill piessiue-scalcd devices used in 
chamber experiments. 

Facilitates Movement 
Tlic suit is designed to a\ i)id diangc 
of I’olmnc as the subject moses. Tliis 
makes him reasonably free to manipu- 
late objects, with only llic buidtn of 
moving the suit joints. Suit is raised off 
subject's sliouldcrs to lessen fatigue. 

A slack cable is attaclicd to the suit 
from an ovctliead track as an cmcr- 
eenev precaution tn prevent tlie subject 
from f.iiling ftiim anv cause and smash- 
ing the suit's 1-in. Plexiglas faceplate. 
Uninhabited, tlie chamber has been 


Chamber Contract 

Oc^nal AFOSR-Litton contract cov- 
ered feasibility study for inhabited high 
vacuum laboratoiv. This was extended 
to include fabrication of the facility, rc. 
search, development and testing. Total 
cost of bringing this facility to opera- 
tional status has been about S600.000. 
This contract has now been completed 
and Littnn is not under APOSK con- 
tract at this time. It is anticipated that 
AFOSR will award Litton contracts for 
varioiu research programs which prob- 
abir will be in the field of phraical rc- 
scarclt and arc not expected to encom- 
jMSs- aeromedical research normally sc- 
compli.shcd under direction of other 
ogencics. 

Litton also is anticipating entering 
into contracts with other agencies and 
companies covering various phases uf 
high vacinmi studies. Such contracts 
will require .AFOSR approval for use of 
the government-owned facility. 



DESIGNED TO SAVE 
SPACE and WEIGHT 

Stratoflex Preformed TEFLON” hose assemblies 
minimize design problems and save space and 
weight. Shaped to almost any configuration Pre- 
formed TEFLON assemblies are designed to 
clear obstructions and make connections with 
the shortest possible hose length. Preforming 
eliminates excess metal tubing normally 
required for special plumbing designs. 
Temperature range and other chameter- 
istics of standard straight TEFLON are 
maintained in Stratoflex Preformed. 


AVIATION 


<, Ocio 


4, 1957 






Test Equipment Headquarters 

OVER 100,000 SQ. FT. DEVOTED EXCLUSIVELY TO PRODUCING PRECISION- 
ENGINEERED TEST EQUIPMENT AND FLOW MEASURING INSTRUMENTS 



The rapid growth of the George L, Nankervis Company has been a source 
of amaaement to the aircraft industry. Today the Nankervis Company is rated 
as one of the prime producers of test equipment for both military and com- 
mercial aircraft operators. Although not the oldest in the industry, the 
Nankervis Company has chalked up a record for being "young and progres- 
sive" and as having the “finest facilities and personnel in the business." 
Evidence of this growth and acceptance is the facility layout at left, showing 
the full extent and integration of the Nankervis test equipment headquarters. 

0 CALIBRATION AREA - Brand new,^ hondjes jnlerchanaM 

to 3d0‘F. Copacltiet up to SOO.OOO pph. Accurocy to 1/10 of 1%. 
Colibtotiofi fotililiet avoiloble for cujiomor't uje. 

0 SHEET METAL FABRICATION - Modorn metal woikine tnochinet. 

low eotl ossemblies with good quality control. 

©METAL FINISHING DEPARTMENT - Completely teoled off to 
control dust in plont. Latest sproy equipment end huge infra-red baking 
ovens ossute top quality finishes. 

0 RES^EARCH LABORATORY - Fully equipped to mointain first place 

©ASSEMBLY AREA-AII lest equipment is assembled here, otter 
pointing. Completely isolated to eliminote dust ond din. 
©ELECTRONICS DEPARTMENT -Temperoture ond humidity con- 
'^trolled modern loborolory fully equipped for development ond 
ossembly of electronic components and controls (or test equipment 

© FINAL TEST AREA -Every piece of equipment built is pul 
through its poces here before shipmenMo customer Complete crone 

0 GENERAL STORES -j3»0' «000 electrical, hydioulic^ond^electronic 

©machine SHOP -tool ROOM -New equipment here meons 
high production, low cost, ond most important, quality control on 
hundreds of mochine ports used in lest stood fixtures, instruments 
and leloted equipment. 

0 ENGINEERING DE^PARTMENT - TJte finest engineering^jacllliies 

O GENERAL OFFICES -For Soles, Putchosing, Administration. 

0 SERVICE DEPARTMENT - Hondles ^oll field service,^ prepares 

FLOWMETER ASSEMBLY ^ AREA - Here Coji Flowmeters ore os- 

Put these facilities to work for you on your testing and 
instrumenfotion problem. 

GEORGE L. NANKERVIS COMPANY 

Test Equipment SpectaJisfs 
5300 FULLERTON • DETROIT 27. MICHIGAN 



taken to an altitude of 140 mi. Im- 
provements already made may permit it 
to be evacuated to correspond to an 
altitude of about 160 mi. 

Vacuum chamber proper is 8 ft. in 


diameter and 15 ft. bcbs'ccn end hells. 
Volume is approximately 700 cu. ft. 
Wall is i-in. hot-rolled stec! plate. 
Portholes on the side permit viewing by 
outside observers. 

Pumping Requirements 

Two pumping systems are required to 
obtain the sery low pressures. A rough- 
ing pump is used to bring pressure ini- 
tially to somewhere between O.l to I 
mm. hg. Bevond fills point a 52-in, 
diameter oil diffusion pump is used. 

Perforated plate on floor of chamber 
is tied to an emergency let-down sys- 

Litton is not concemed with acro- 
nicdical aspects of high altitude envitoii- 
ment but it does have flight surgeons 
monitor closely all tuns made with the 
chamber. These medical men include 
Dr. John R. Poppen. Capt„ Medical 
Co^s. USN (Ret.), and Drs. Francis 
Quinn and Bruce Learner of University 
of California. Los Angeles, Medical 
Center. Dr. Learner was in attendance 
during the public demonstration run. 
Sufficient data is obtained to determine 
tliat the subject in the chamber is in 
safe condition. Instmmcnts at an out- 
side station record such factors as heart 
action, blood pressure, respiration, etc. 

In addition to medical obsersation, 
another outside station is manned by a 
systems controller who. in addition to 


hilling I'isual access to the chamber 
through a porthole, can check carbon 
dioxide, temperature buildup, oxygen 
flow rate, etc. A pumping controller 
mans a third station. 

Administratii’C director of the Litton 
inhabited high vacuum laboratory is .Al- 
bert Stephenson. 

Light Lithium Alloy 
Still Strong at 400F 

Use of lithium in aluminum has pro- 
duced a new aluminum alloy which 
maintains high strength up to 400F, 
according to a recent announcement of 
Alcoa. Pittsburgh, Pa. New X2020 
lithiuin-aluminum alloy will raise tilt 
Mach number level for aluminum from 
Mach 2.0 to Mach 2.5. 

Alcoa said that its extensive rcsearcli 
witli lithium indicated that the tare 
cartli element not only senes to main- 
lain aluminum’s strcngtii at high tem- 
peratures. blit also produces an unusual 
increase of tlic moiJulus of elasticity. 

Because litliiuni is so light (it will 
float on water) t)ic resulting X2020 al- 
!o\' is more tlian 5% lighter than previ- 
ous aluminum aircraft alloys. Iliough 
there wore many obstacles to melting 
and easting a sound ingot, Alcoa said 
that all mill products of this alloy lend 
thcnisclies to standard fabrication. 


YOUR BEST SOURCE 
FOR PNEUMATIC 
AND HYDRAULIC 
DEVICES 
THAT REGULATE 
AND MEASURE 
PRESSURE OR 
FLOW 



Wallace O. Leonard, Inc. 

3 South Fair Oaks Avenue, Pasadena. Calif. 


IN SEATTLE-Associated Jnduslries, 
1752 Rainier Avenue, Seattle 44, Wash. Tele- 
phone Minor 4400 or TWX SE-202. 


IN GBEATEEl NEW YORK - Brierlej-, 
Davis Company, 332 Springfield Avenue. Sum- 
mil, N.J. Telephone CReslview 3-7300 or TWX 
Summit NJ 355. 

IN SOUTHERN CALIFORNIA-Con- 
trol Components Company. 35 North Arroyo 
Parkway, Pasadena, Calif. Telephone RYan 
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VULCAN wing hiiiks are fueled from jitessmc fittings in wheel welts. System includes five oiitbnard, two root wing tanks on each side. 


Vulcan, Going to Squadron, Escapes Usual 



Waddington, England— RAl"s first 
operational squadron equipped with the 
delta-winged .\sro Vulcan has eoni- 
pletcd its eonversion here. 

Crcw.s of No. S3 Squadron. Bomber 
Coimnimd. liavc taken over the big 
white delt.i.s from instructors of No. 23 
Oi>erational Comersion Unit. Three 
weeks before the squadron coniplctcd 
its training, it won four ont of the 
six trophies ill Bomber Coniiiiand's 
1957 bombing and navigation competi- 

rhree crews .selected from both units 
mm on this station will compete against 
USA!'' Strategic .Air Command crews 
in bombing, navigation and reconnais- 
sance trials Oct. 30 to Nov. 5 at Pine- 
castle, h'lorida. 

Three other R.M' crews in tlic 
Coni|)Ctition representing Britain will 
man N'ickers V'aliants drawn from the 
full squadron strength of No. 5 Group 
of Bomber Command. 

Vulcan B Mk. 1 Delivered 

Current dclisetics ate Vnlcan B Mk. 
1 sersions powered In four Bristol 
Ohmpiis lOd turbojets rated at 13.000 
lb. thrust each without afterburner, 
h'irst deliveries to the RAl'' began in 
mid-1956 with planes sent to No. 230 
OCU at Waddington. 

No. S3 Squadron started getting its 
^Tl]eans this year. 

Sctsicc \Tdcans now base racked np 
more than 1,000 hr. of flying lime. 
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‘Teething’ 

enough to dcsclop any of the bugs that 
tisualTy plague nesv aircraft entering 
squadron use. But the R.M'' says this 
airplane has had fewer teething trou- 
bles than any other they’ve received in 
the past decade. 

No single Vnlcan has developed 
trouble that kept it on the ground 
more than two days, and there have 
been no mass groundings. 

Later versions of the Vulcan will be 
designated B .Mk, 2 and will use a new 
wing designed to improve both altitude 
and speed porfonnancc. Powetplants 
will be Bristol Olympus 200-series tur- 
bojets rated at 16,000 lb. each without 
afterburner. 

Expected offensive armament for the 
Mk. 2 will include an air-to-surfacc mis- 
sile being des'clopcd by Avro’s guided 
missile group. 

Vulcan Crew 

Normal crew complement is five: 
first and second pilots, plotting navi- 
gator, bombing navigator and eiectron- 

Eacli airplane lias its own Crew chief, 
a common practice in air forces the 

Crew selection for the Vulcans par- 
allels that of USAF assignments for 
S.AC crews. Top assignment in Bomber 
Command now is to be first pilot of a 
Vulcan. For that job, a pilot must 
have a minimum of 1,750 hr, flight 
time as a first pilot, plus a tour of duty 



tiou on trinmicrs, ailerons and clev-Jtor (top instrument above console), Rpm.. set at 6,200, 
is less than cruise for Olympus cngiiie. Two structural doors open for engine access (below). 





First choice of men* who BUILD 




and SERVICE aircraft 


REBAT is chosen for more makes of personal, business, and industrial 
planes than all other makes combined. And there’s a reason! For the 
past 25 years, rigid adherence to the highest standards of quality, workmanship, 
and engineering excellence have made Rebat Aircraft Batteries the outstanding 
choice of men who build, own, fly, and service aircraft. An example of Rebat 
engineering leadership is the achievement of improved battery performance in all types 
of service conditions with a decrease in battery weight. Rebal Aircraft Batteries 
are available in a complete range of types and sizes for every commercial, personal, 
and business airplane installation. Available throughout the world, with fifty-six 
distributing points in the United States and Canada, and factory service headquarters 
at Reading, Pennsylvania; Oklahoma City, Oklahoma; and Oakland, California. 


^ Builder If. T. Piper, Pres., Piper Aircraft Corp.i Ou-rter Allei 
Represenlalire. Detroit, IHich.! Veteran Pilot Jack Gregson, 
Service Manager B. R. Schubert, Gopher Acialion, Ine., Roc 


F. Edicardt, Jr., Manufacturers’ 
een on "Wednesdag .Vight Fights" iABC-TV); 
iester, Mirtn. 


Rebat 



in Canbctias. houMiigincd experience 
is desirable, says the RAF. 

Second pilots need 700 hr. as a first 
pilot in their logbooks, plus a Canberra 
tour. Navigators must iiavc completed 
a tour with Canberras also, and the 
bombing navigator must hare gone 
fhrougli tlic coinmaiid’s training school 
Klectronics officers usiLilly arc required 
to liase completed duty svith either 
bomber, transport or coastal command. 

Ground crew arc all roluntccr air- 
men who hove gone through the R.\F 
technical college plus tlic air electronics 

Training course at an ojicrational con- 
version unit working up to Vulcan duty 
lasts 12 weeks. First phase for pilots 
is a four-week ground school on the 
Vulcan and its ssstems, ptimarih' con- 
centrating on flight planning and cruise 
Control- 

Second pilots specialize on such sys- 
tems as they operate during flight— fuel, 


cabin pressurization, powerplant. A 
similar routine applies to nav igators and 
electronics officers in their specialties. 

night simulator time begins near the 
end of this first phase of training. 
Pilots get 15i hr. simulator time be- 
fore actually flying the Vulcan and a 
further seven hours after flight check- 

Varigble Lighting 

One different feature of this simulator 
is that the nose section is contained in 
a shell that has variable lighting. These 
lights can imitate external intensity of 
atmospheric lighting from briglit higli- 
altitndc daviight to dark or moonlit 
nights. 

Two additional weeks of ground 
school start off the second phase of 
flight training, and during this period, 
the first familiarization Rights arc made 
in the Vulcan, 

Six weeks of intensive flying in the 
airplane concludes the course. These 
begin with two hours of high-alHhidc 



AVIATION WEEK, Oele 


14, 1957 






General Electric engineer outlines method to help deter- 
mine which constant-speed drive — hydraulic or air-turbine 
— best suits requirements of particular aircraft 


By George A. Phillips, Manager 


Providing a source of adequate, precisely 
controlled a-c power — with minimum air- 
craft performance penalty — is a challenge 
to the aircraft designer. Electrical loads 
continue to increase, yet airframes re- 
quire lighter, smaller, simpler-to-operate 
power systems with automatic fault pro- 

Today, engineers are recognising the 
increasing importance of the power drive, 
and looking closely at the comparative 
advantages of hydraulic and air-turbine 


Both hydraulic and oir-turbine drives ora 
reliable, afficiant 

In general, there are few differences in 
performance between the two types of 
drives. Both hydraulic and air-turbine 
drives offer aircraft a reliable source of 
constant-speed power. To get optimvm 
performance from a particular aircraft, 
however, the relative merits of each drive 
system must be carefully matched to the 
requirements of the plane ... its mission 
and power plant characteristics, tempera- 
ture environment, space and weight 


ONE CONSIDERAtlON, Hy 
fusslngs arso Ib-nom), 
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limitations, and reliability, 

To help aircraft designers select the 
drive system that will give their planes 
this optimum performance. General Elec- 
tric’s Aircraft Accessory Turbine Depart- 
ment offers assistance in each of the fol- 
lowing steps in the selection process: 


1. Eslofalish alternots drive system 
eonfigu rations. 

Initial drive system layouts depend 
upon an analysis of plane configuration, 
power plant, aecenory power needs, and 
mission including starting and ground 
handling . . - factors apparent early in the 
airframe design stage. 

At General Electric alternate configura- 
tions will be proposed by a group of engi- 
neers with broad experience in the design 
and application of both types of drives, 
plus a knowledge of electrical system 
coordination and protection. 


2. Study boundary conditions and size 
components. 

Drive system boundary conditions in- 
clude the input from the power plant, 
characteristics of the power distribution 
system, loads into which output is fed, 
and environmental conditiorts with par- 
ticular reference to heat dissipation and 
cooling. The system analysis includes a 
thorough evaluation of these boundary 
conditions and their effect on the design 
of accessory power system components. 
Overloadsand fault clearing loads imposed 


by the electrical system, for example, 
must be matched by a drive which will 
deliver this output under all required 
engine operating conditions. 

Calling on the IBM 704 computer. 
General Electric engineers determine 
maximum fault torques in terms of alter- 
nator sequence impedances and type of 
excitation system. This Amplifies the 
problem of determining the best safe 
compromise between unbalanced voltage 
performance with unbalanced phase load- 
ing and fault current capability on the 
one hand and drive and engine penalties 
on the other. 


3. Anolyze weight penally of each 
drive. 

After the several system configurations 
have been defined, total weight penalty — 
system's installed weight plus weight of 
fuel necessary to compensate for power 
extraction plus drag chargeable to system 
— then becomes an important comparison 
basis for drive selection. 

To assist the airframe manufacturer 
in this phase of the selection process. 
General Electric systems engineers team 
up with computer technicians to deliver 
facts and figures on both drive systems. 
Expected accessory performance, vari- 
ables in mission profile, load demands, 
airframe and engine performance, and 
weight of system components are some 
of the factors which may be programmed 
into the IBM 704 electronic "brain." 


Choice of a system extends beyond 
quantitative investigation. Special con- 
siderations — installation and mainte- 


number of power plants and drives, effect 
of related starting and air-conditioning 
systems — must be studied carefully. 
Operating advantages obtainable from 
each type of system must be evaluated 
and matched with the particular appli- 
cation before the best drive can be chosen. 
. . . ond after the right drive is chosen . . . 
Developing the prototype, and trans- 
lating it into proven production models, 
are tasks that call for broad experience 
and modem facilities. 

Today, at General Electric, constant- 
speed drive engineering and development 
facilities— 10 test cells, 65,000 sq- ft. of 
development floor space. 500,000 sq. ft. 
of production Boor space — are combined 
"under one roof" at G.E.'s Lynn, Mass., 
plant. This integration centralizes tech- 
nical know-how and product versatility 
. . - and adds up to one more reason why 
General Electric is qualified to help assure 
that the right choice is made, and the 
right drive produced. 

For more information about specific 
products of the Aircraft Accessory Tur- 
bine Dept., check with your nearest G-E 
Aviation 8s Defense Industries Sales 
Office. General £lec/ric Company, 
Schenectady S, N. 7. ai.ij 
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...BcCCJUSB menasco could meet the 

CHALLENGE OF COMPACT, STRONGER, LIGHTER LANDING 
GEAR FOR HIGH SPEED NAVY AIRCRAFT 


Chance Vought record-breaking Crusader ]t\. fighters require 
extremely rugged landing gear to operate from aircraft carriers. 
The designs for the main and nose gear called for great strength 
in order to absorb maximum sink speeds and arresting tension; 
the weight-saving combination of steel and aluminum; and the 
highest mechanical specifications. 



Menasco was chosen to fabricate the Chance Vought Crusader 
landing gear and not only met but exceeded all requirements. 
The gear is the lightest, strongest and most compact of any 
carrier aircraft. Menasco's advanced ideas in the application 
of materials and progressive techniques in precision produc- 
tion of landing gear assures built-in quality and reliability. 



first in development, quality, delivery and service. 

menasco manufacturing company 

BURBANK, CALIFORNIA • FORT WORTH, TEXAS 


7* 


SPECI 


IRCRAFT LANDll 


flight tu dcinunbtratc hiiiidling charac- 
teristics, followed by a series of land- 
ings. 

First cross-cotmtrt- follows, and then 
conic emergency procedures. The 
trainee captain «itli his own second 
pilot takes over the control solo on the 

Total course flight time is 50 hr., 
iind about half that is night flying. 
The course also includes flight time 
in Canberras to develop insttiunent 
landing system approaches. 

Lengthy Checklist 

The complexity of a modern air 
weapon system is reflected in the length 
of the takeoff checklist. Before the en. 
gincs can be turned over tlicrc arc 106 
items to be checked internally. Tlicsc 
cover the obvious, like taking off the 
covers to the engine inlets and exhausts, 
ot the subtle, like checkout of the a\i- 
oiiic gear by the electronics officer. 

To start tlic engines is a 11-stcp pro- 
cedure. Before taxiing, the list in- 
cludes another 27 points, and finally the 
pilots run through a 21-item takeoff 
checklist. 

Flight characteristics of the airplane 
hai’C been singled out for praise by its 
pilots. All controls are pmver^ipcrated 
with artificial feel from a spring be- 
tween the control column and the fly- 
ing surface power units. Spring tension 
is Miried with changes in indicated 
airspeed (Q-forcc system). If the power 
boost system fails with full spring force 
acting, there arc relief buttons in the 
cockpit which relieve the tension in 
the spring so that normal forces can 
be obtained for landing. 
Maneuverable Aircraft 

Demonstrations of the Vulcan at 
Farnbotough have always been indi- 
catiic of the filing qualities of the 

Ei’crv spectator remembers the time 
that Roll Falk, Avto’s supctiiiteiidcnt 
of filing, roared across the field low 
and pulled the huge delta into an u|>- 
ward roll- Sliort takeoff and landiiigs- 
adinittcdly with the plane flying well 
below its normal gross weight— haic 
been imprcssiic. 

Oicrhaiil of the Vulcan is geared to 
a 100-hr. check period, with the first 
major coining at 600 hr. t)vcrhauls at 
the odd hunzted hours arc called iiiiiiot 
overhauls and those at the even lum- 
dred are called minor star oi crliauls. 

Volunteer RAF' airmen arc used as 
the basis for ground crews becatvse of 
the long training period and the desire 
to hold the man on the job as long as 
possible, Advanced grades of nicehanics 
in the scn'iciiig crcnis take a course 
on the Vulcan at the Avro plant, and 
the lower grades arc instructed at Wad- 
dington. 

One of the most famous of all 



NtW LINDSAY GAUGE 
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jet pressure systems 
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HAVE PROVEN 


expanded research and development laboratories, 
are applying new concepts to the field of fasteners. 
The soundness of intensive research in fastener 
design has been proven throughout fourteen years 
service to the aircraft industry. Hi-Shear Rivets 
have been used in nearly every high performance 
airplane manufactured — without a reported 
failure. In the past, Hi-Shear has pioneered major 
advances in fastening methods and design. The 
Structural integrity of future aircraft and missiles 
will be assured by continued research in Hi-Shear 
laboratories. 


Write for additional information. 




" RIVET TOOL COMPANY 
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Bomber Command sqtiadtons. No. 617 
—known as the Dam Busters from theit 
operations against the Gcnniin water- 
sheds during World W'ar II— is being 
reformed next year with Amo Vul- 
cans. The stjuadton, disbanded last 
yCiir amid protests from c\cry quar- 
ter, should get its Vuleans soon and 
be ready as an operational unit early 

Basic concept of flic Vulcan, although 
now almost 1 1 yc;irs old, was advanced 
for its day. Originated by the Air Staff 
and issued on Jan. 1, 1947. the require- 
ment called for an airplane with large 
bomb capacity, long range, the abiliti' 
to cruise at extreme altitudes— as much 
as 60,000 fl.-and to make the bomb- 
ing run at transonic speed. 

Design Start 

Avro's design team, under the direc- 
tion of S. D. Davies, began the layout 
of a scries of shapes to meet the speci- 
fications and eientually decided on the 
delta layout as being best stiitcd- The 
same spccifie-.ition issued to Ilandlcy- 
Page produced a gcoinctry based on 
the so-called "crescent wing" con- 
cept. in wliich wing swccpback is rc- 
dueed as a function of span increase. 

Davies and the project team com- 


pleted their basic design in the fall 
of 1947, and were faced witli the prob- 
lem of having no flight-test data to 
check or confinn calculations for their 
Type 698 delta-wing bomber. So they 
turned to the dcielopment of a line of 
reseaicli aircraft, built to one-third 
scale, which would be used to develop 
as much of the proposed flight en- 
iclope as possible. 

Experimental Deltas 

Fii’c of the little deltas— designated 
Type 707-wcte built to i-arious con- 
figutations and purposes. The first flew 
on Sept. 4, 1949, just making the I'am- 
boroiigh display that year. But it was 
lost in the air later and not until the 
next September was the second delta 
ready to flv. It too just made tlie 
Fanibotough show, flying in over the 
fence late in tlio esening of the first 
day. 'Ilris second sliip was a 707B and 
had, like the first, a dorsal intake well 
behind the cockpit. 

Third in the series, a highspeed 
707A with wing roof inlets which were 
prototypical of the big bomber, flew 
in July 1951. Two of these configura- 
tions were built and flight-tested at 
speeds up to the hansonic. 

The bomber design, fed by data from 



Short'er Fin Tested on B-52 

Verbcal tail surface six feci sliottci than on production airplanes is being tested on a 
Boeing B.52A Stratofortress. Success of the airplane’s cross-wind landing gear yrermitted 
tail surface reduction, with pofential weight, drag saving which will improve range and 
performance characterisbes in future produebon airplanes (AW May IJ, p. 2J). 


NOW lyA 


COpLj 0 ^ 



DARNELL 

assure... 

1. LONGER EQUIPMENT LIFE 

2. GREATER FIOOR PROTECTION 

3. EASY EQUIPMENT MOVABIIITY 


plates, stems end fittings for eny type of 
epplicelion. Or, Dernell engineers will 
qledly design a special type caster for 
yoar own mdiyidual equipment. Demand. 
Darnell for Dependability. 
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a complete new line of 3 -pole Contactors 


"You were right . . . 

has ’em ! ’ 


Optional Features: 

Single or double throw 

Cenler-oR or normally closed (side stable) 

AC operated or DC operated 

Magnetically held or latching 

Hermetically sealed or gasket sealed 

With multiple auxiliary contacU 

For lOG’s to 500 c.p.s. 

For l20'Carnbient 
Current ratinga up to 33S amp. 


This complete line of main line and load contactors is specifi- 
cally designed for modern high speed aircraft. 

Built under exacting conditions of test and quality control, 
these new contactors are the latest additions to this 55 year 
old company’s complete line of aircraft relays and contactors. 


Control headquarters— both AC and DC 

Hartman 

ELECTRICAL MF©. COMPANY 



MANSFIELD, OHIO 


the little deltas, «as coniplctod in April, 
1950, and the drawings «cre ideased 
for eonstruction. 

Powcrplants specified for the produc- 
tion airplanes were the two-spool Bris- 
tol Olympus, but the engines could 
not be ready for the prototypes. Con- 
scqucntlv the first jirototypc was built 
around the thrust of ii quitrtet of Rolls- 
Royce Avon RA. 3 turbojets, rated at 
6.500 lb, tlirrist each, or about lialf 
the design figure. 

Prototype Success 

Underpowered and well below de- 
sign capability, the first prototype 698 
took off on its first flight August 30, 

1952, 

Trailed by the little tesearcli deltas, 
it flew o\cr tire Farnborougli display a 
few days later in tlie first of a series of 
memorable displays of tlic plane in suc- 

Fifth and last of the research deltas, 
the two-scat 707C, flew in July 1, 

1953, 

It was designed and built for flight 
familiarization. 

Second protot>i>c of the Ty|jc 698 
was powered by four Bristol Olympus 
engines, developing about 9,250 lb. 
thrust each, well below tlicir crenlual 

The plane flew Sept. 3, 1953. Mean- 
time tire first prototype had been re- 
engined with Annstrong Siddeley Sap- 
phire ASSa. 6 turbojets rated at 8,000 
lb. thrust each. 

Only other visible change in the 
second' prototype was the addition of 
a risual bomb-aiming position below 
tire nose wliich has since been adapted 
as standard for the line. 

Production Vulcons 

I'irst production airplane flew in 
February, 1955. and svas followed into 
the air shortly after by the second. 

Tliese first four airplanes off tire 
Avro line were all "pure" deltas; that 
is, they did not have any modifications 
or fixes tliat altered the lines of the 
stark triangular planform. 

They measured 99 ft. from tip to 
tip, and 97 ft. from nose to tail- Over- 
all lieight to the tip of the fin was 26 ft. 
6 in, 

These "pure” deltas ran into aero- 
dynamic troubles, as have most of the 
triangular shapes designed so far- Big- 
gest worries revolved around the alti- 
tude performance, where the plane had 
to fly at high angles of attack to de- 
' clop the necessary cruise lift coefficient. 
At 60.000 ft., for example, the lift 
coefficient for the Vulcan at Mach 
0.9 is on the order of 0.6; for a 40,000- 
ft. cruise alh'tudc and a speed of Mach 
0.7, the lift coefficient is about 0.4. 

High lift coefficients meant high 
drag due to lift (induced drag] and an 
additional increment of profile drag 


due to the angle of att-ack. Clearly this 
drag had to be reduced to impror c tlie 
performance of the Vulcan. 

The drag reduction took the sliape of 
a modified wing leading edge some- 
what in the styTe of NACA’s conical 
camber used on the Convair F-102/106 
scries and tlic B-58, I'lrat modification 
did several things; it increased the wing 
area a little, it reduced tlie thickness- 
chord ratio a little, and it increased 
the camber of the leading edge a lot. 
The net result was that the induced 
drag component at high cruise lift co- 
efficients was reduced to a more toler- 
able value, and the ceiling of the air- 
plane was also increased, 


llic kinked leading edge was flown 
as a modification on tlic second proto- 
type in October, 1955. It has since heen 
built on all of the production airplanes. 

Wing Change 

Latest aciodinamic modification is 
what appears to be a completely new 
wing fitted to the second ptotoype and 
demonstrated this year at l''amborough. 
This Vulcan is an actodynainic proto- 
type for the B Mk. 2 production ver- 
sions. and like so many of the Avro 
deltas before it, flav just before the 
Famborough display but in time enough 
to make tlic demonstrations. 

This new wing is even more of a 


Everybody talks about reliability 
. . . here’s what Hallicrafters has. 
done about it: ' 



There is Just one answer to reliability 
of guided missile components. 

The answer is thorough, effective 
evaluation. 

Here at Hallicrafters. Reliability 
Evaluation is a separate and self 
contained division— not an 
afterthought. 

Hallicrafters new Reliability 
Evalu.viion Laboratory is one of 
America's most complete facilities tor 
environmental testing. Its specialized, 
highly trained staff devotes full 
time to your problems. 

Equipment is the very latest, much 
of it specially designed to provide the 
utmost extremes of impact, 
acceleration, vibration, temperature, 
altitude, and humidity in intricate 
combination. 

// you are engaged in guided missile 
development, the solution to some 
of your most pressing problems 
now is within reach. 



hallicrafters 
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REVISED CATALOGUE of METAL 
HYDRAULIC CLOSURES for AIRCRAFT 

Tubing Seal Cap, Inc. manufactures metal pro- 
tective closures for handling, shipping and stor- 
age of aircraft hydraulic lines and assemblies. 




departure from flic ddtu liiyout iiml 
begins fo resemble the ''curved dclbi " 
gcomc(r\ used on the Douglas I'-ID 
Skytay series, 

Are.i and span have been inercusceh 
the viing ti|)S arc of larger cliord and 
rounded at tlic leading edges. The 
leading edge is extended and cambered. 

Slight swtcpback of the original trail- 
ing edge has been increased beginning 
at about -10% of the span outboard. 
The trailing edge shows ivhat appear 
to be three sc]»irate and distinct de- 
grees of dihedral, but it is possible that 
the outboard "dihedral" is deceplii c be- 
cause of «hat a))pears to be a con- 
sidctablc amount of wing twist toward 
the tip. 

Engine Test Bed 

In addition to this acrodmaniic pro- 
toty|3c n Mk. 2 and a standard B Mk 
I production Vulcan flown at h'arn. 
borough, Rolls-Royce demonstrated a 
V^uicaii used as a test bed for the 
Comi-ai byirass engines in production 
for the Iliiiidlcy-Pagc Victor. 

The plane was Hie original prototype 
now in its fiHirth major powcrplant 
change. ,\vm did the consersion, flew 
it on .Vug, 9 and delisercd it to Rolls- 
Royce at the company’s lliicknall flight 
dcielopmcnt center on .Aug. 24— once 
again in lime to make a l''arnborough 
displas ap|)carancc. 

Vuicans of Bomber Command also 
roared over tlie field during the dis])la\', 
emplijsiziiii that the airplane is in 
service with the R.AI'. The Vulcan is 
called the world’s fastest opctational 
bomber, primarily because it has indi- 
cated sonic sjxicds during test flights. 
In fairncs.s to -Avro. the com|wny has 
ncier said that tlie delta o’cr exceeded 

Hondley-Page Promotion 

Handlc\-Pagc, however, lias been 
plugging its line of "higher— fasta— 
fartTwr" for the Victor for seats and 
leccnth Iinnounced that tlic A'ictor 
had exceeded the speed of sound on 
.1 test flight. 'I1ic companv's .stand at 
I'atiiborou|h further pressed the point, 
and said the A'ictor ssas the biggest air- 
craft in tile world to base done so. 
Position error curves for the Victor's 
|)itot installation were not exhibited- 

Vuicans are in full prodiietion at 
Asrn's huge factory near Manchester. 
Major components for about one dozen 

judging by photos recently available. 

As Viileans bceomc available, thes' 
arc to be dcliscred to .squadrons within 
No. 1 Bomber Group, which will op- 
erate them and the remnants of the 
Canbcrr.is which arc still sening 
Bomber Command. No. 1 Group svill 
icceivc the Ilandlev Page Victor and 
currently operates the Vickers Valiant. 
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50,000 FEET UP 


with feet still on the ground 



NUCLEAR PRODUCTS - ERCO DIVISION. QCr INDUSTRIES INC.. RIVERDALE. MARYLAND 


AMERICAN CAR AND FOUNDRY * AVION • CARTER CARBURETOR • SHIPPERS' CAR LINE • W-K-t 


ADVANCED PRODUCTS - 






The spirit 
is still at 
Roosevelt Field 


Thirty years affo, “The Spirit of St. Louis” 
took off from Roosevelt Field to initiate a 
new era of flight. Today, at this historic 
spot Anna's creative engineering is also 
initiating a new era . . . designing and building 
inertial navigation systems, flight control 
systems, computers, automatic gun directors, 
and other electronic systems for the age of 
supersonic aircraft and missiles. 


This takes imagination and exciting 
technology. Interested ? Contact jatfMTja . . . 
Garden City, N. Y. 




THE RALPH M. PARENS COMPi 


Parsons' record of job completion on or before 
target date proves Parsons' dependability. 
Breadth and depth of experience enables Parsons 
to carry out the most highly specialized project 
with mature judgment and certainty of . . . 

THUMBS Ui> 
PERFORMANCE 
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BUCKETS 

and 


We design and build: 

• Forge Dies 

• Trimming Dies 

• Investment Molds 

We machine to 

• Forgings 

• Solid Stock 

• Investment Castings 

• Centrifugal Compressor 

Wheels 


Ithaca, New York 


Airworthy Cam-Type Piston Engine 
Has Low Frontal Area, Few Parts 


\[amifactuicr of a cam-hpe piitoii 
engine tint has )>ccii rated airwortliv 
Iw the Ci^•i! Acronautici Adiniiiistration 
predicts that the engine will ptoiung 
tlic use of pi.stun engines in liglitplanes 
despite adsanccs in siiuill shaft tiirbinc.s. 

Dcscloped b\' the Herrmann Engi- 
neering Co.. Glendale, Calif., the Xs7j 
cam-piston engine uses an arrangement 
of six double pi.stons working parallel 
to the main output shaft. 'Ilic rcci- 
piocating motions of the jristiins ate 
transferred to tlic main shaft h\' a cam 
•It the middle of the main shaft which 
engages the center of cacli double 

Adsantages claimed for this conligu- 
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ration ate lower frontal area, less sibra- 
tion and fewer parts. 

Dt) weight of the 200-hp. certifica- 
tion model is 538 lb., equipped with 
a starter and generator. Maximum cun- 
tinous hp. is 175 at 18.000 ft. altitude. 
The com|)rcssion ratio is 8:1 and the 
maniif.ictiircr’s specific fuel con.sump- 
tion curve dipped to about 0.-f6 at just 
imdct 200 hp. TTie X375 is liquid 
cooled. 

Mamifacturct savs that two aircraft 
builders are con.sidcring using a cam- 
jjiston engine for future models. 

Concerning reasons why cam-piston 
engines ha\c not been popular up to 
tills point, Karl nerrmann, liead of tlic 







Looking for solutions? 

AMF has missile experience you can use 

• Building a reliable missile system introduces problems at every step . . . the 
kind AMF solves daily. From drawing boord to target, AMF Is constantly 
bridging the gap between missile concept ond performonce. • This wealth 
of experience, goined os a leoding contributor to numerous major missile 
progroms, can produce the solution to your porticular problem. • For o full 
description of AMF engineering ond production facilities in the missile field, 
as well as a review of their performance, contact the AMF Defense Products 
Manager in any of the cities listed below. 



0. c 



DRY WEIGHT of 200-lip. Hcniiianii Engi- 
neering Co, engine is; S38 lb. with riJiter 
and generator. 


firm, told Aviation Week, "many or- 
ganizations have tried to make an en- 
gine of this type but we know of none 
that were able to keep one running 
more tlian a few minutes before failure. 
It is possible that insufficient study of 
detail and lack of persistent application 
caused the failures. 1 think that we 
liave nothing basically new." 

CurtisB Negotiates 
License for Iroquois 

Curtiss-Wright Corp. and A. V. 
Hoc Canada Ltd. con&rmcd that an 
agreement has been signed co\cring 
the rights for manufacture, sale and 
further development of the Iroquois 
jet engine in the U. S. as predicted in 
Aviation Week (May 27, p. 23 and 
Sept. 9, p. 101). Curtiss intends to use 
the Iioquois in USAF intcrcepfois, as 
North American's F-108, which are 
expected to materialize as soon as 
USAF "shakes down its new mission 
requirements." 

Iroquois uses 3,500- lb. weight to 
dci clop 23,000 lb. thrust, without after- 
burner. 

Visiting ADC Interceptors 
Assured Priority Servicing 

Operation Popcorn is name of pro- 
gram initiated by 20th Air Defense Di- 
vision to assure fast turn-around and 
clearance of di\ision planes on air de- 
fense missions that put down at bases 
cf Strategic Air Command, Ait Train- 
ing Command. Ait National Guard or 
Air Force Reserve. 

Participating bases have pledged co- 
operation in reducing ground time and 
pror-iding prompt service for a 20th Air 
Division supersonic fighter interceptor 
that is recovered away from its home 
base, Richards-Gcbaur AFB, Mo. 

It is hoped that Operation Popcorn 
will cut ground time to a minimum and 
provide the urgent services essential to 
a visiting interceptor that may be re- 
quited to scramble in a hurrv. 

Thc 20th Air Division ejects that 
its combat potential and effectiveness 
will be increased by the program. 



Dr. Nissoa A. Ftakelsfeia discusses CiaemaScope equation with 
Harold Stiaat and Donald Mortimer 


Breaking through the ME barrier 

Here’s brain power — human and electronic — to interpret 
your problem in terms of the practical optical solution. Here’s 
design engineering and production efficiency to fill your needs 
on schedule. 


An example: engineering alone of complex CinemaScope 
lenses (see diagram above) would normally have taken a year 
and a half; starting from scratch, B&L delivered finished prod- 
uct within six months. The same high-speed electronic cal- 
culation and automatic instrumentation that helped make it 
possible are available to meet your prime and sub-contract 
requirements. 



WRITE FOR COMPLIMENTARY 
COPY OF LIMITED EDITION, 
"OPTICAL COMPHENCE" 

(on official leiterhead, 
please, indicating title,) 
Bausch & Lomb Optical 
Co., 8<3922 St. Paul Sc. 
Rochester 2, New York. 


For design and development of new 
optical systems, or for production-run 
components — you’re sure of prompt 
delivery, to contract specifications, 
when you deal with Bausch & Lomb. 
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World’s 
oldest mystery 
soon to 
be solved 


fiver since man has had the ima^- 
nation to ponder any problem, he 
haa wondered what lay on the dark 
side of the moon . . . 

Now, engineers predict that 
rockets carrying cameras or TV will 
circle Luna within five years and 
show us her other face. 

Af Douglas Aircraft, where one 
of the first rocket and missile proj- 
ects was set up in 1941, practical 
investigations have helped show 
the way to lunar circtimnavigation. 
They have led to more effective 
missile guidance systems . . . helped 
establish basic principles of air-to- 
air rocket fire ... led to use of such 
heat-resistant materials as titanium, 
ceramics, and plastics. Douglas en- 
gineers have investigated space 
physiology and psychology— ho'N 
man will react in the weightfree 
glare of space— and even investi- 
gated new kinds of power, engines 
that may use ions or light rays to 
reach the stars. 






Soviet Blowlamp Compares With U.S. A3D 



Soviet Blowbmp light bomber is powered 
by two axial florv turbojet engines and is 
estimated by Navv to be capable of Macb 1 
plus |)erforiiuiiice in a sliallow dive. In the 
same class as the Soviet 11*28 Beagle, it is 
comparable to the U. S, Douglas A3D Sky- 
warrior- W'rng is shoulder mounted with 
two wing fences on each side. Outrigger 
ianding gear puds arc at tips. Vertical tail 
is sharplv raked and srjuared off on top; twin 
vcutrsl fins or skids ate visible, these Navy 
models show- Span is 57 ft., length 70 ft. 
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submarines are how you look at them 




...possibly you too can benefit from our defense production experience 



The Navy is only one of our military customers. 
For the Air Force and Army we make or have 
made bombsights and gunsights, missile guidance 
and control equipment, search and surveillance 
systems and other electro-mechanical devices. 
We'd like to tell you more about how we com- 
bine creative engineering and fine precision pro- 
duction to serve industry and the military. Otu- 
unified team can handle research, development 
or manufacturing — or the entire package. 

Write Dept. AW-10, Mechanical Division of 
General Mills, 1620Central Ave.,Mpls, 13, Minn. 

MECHANICAL DIVISION 

Crealive Research and Development + 

Predsion Engineering and Production 
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Aviation H-'eek Check Flight: 


Electra Engines Perform Well in Flight 


By Richard Sweeney 

Btitbank-Diffcrcnccs in flight char- 
rictcristics which pilots used to piston 
engines will cnfouiitcr flying I.ock- 
heed's turboprop Klectia transport 
siiould find favor if indications giten 
by company’s current fl\ing test bed 
hold true. 

Test bed is a Navv R7V-2 bailed to 
l.ockhccd. in which furnpam has m- 
■talled four Electra Allison ' 501-D13 
engines and Acroproducts 606 propeller 
power packages for a 1.000-hr. flight 
lest program under conditions approsi- 
mating those of standard airline opeia- 

Although overall acrodtnamic flight 
characteristics of the "Elation." unof- 
ficial title of the Constcllation-wir'i- 
Elcctra-cngines, arc far from those of 
flic Electra itself, some outstanding 
differences could he felt ivhile |)ilotiiig 
tlie aircraft: 

• Rapid and large additions of power 
licld qtiick results smoothly without 
the usual torque effects of piston cn- 

• In-flight simulated engine failure pro- 
duced less than expected vaw— minimal 
control deflections were necessary for 
correction. 

• Very good final approach power 
change characteristics. 

• Overall powcrplant performance ef- 
fects on flight characteristics were good, 
with less dissimilarity than expected 
from supposed inherent response differ- 
ences between turbine and piston cii- 

Reason for Difference 

Design feature of the Electra power 
system primarily responsible for differ- 
ences in flight characteristics is constant 
turbine and propeller rpm. in all flight 
conditions. Changes in power through 
the cockpit posver leser arc effected hy 
changes in turbine inlet tciiijictatiue 
and propeller blade angle, each as re- 
quired in the proper proportion o\et 
llic power spectrum. 

T'wo basic hirbine sp«ds arc 10,000 
rpm. for ground idle, with variations in 
propeller blade angle interrelated with 
jet thrust producing power for taxi, and 
13,820 rpm. for all flight conditions 
from flight idle at 200 eshp. to maxi- 
mum takeoff rating of 3,730 eshp. 

I-'light csalnation included sample 
takeoff. ILS approach and landing with 
slinrt stop, by Lockliccd thief engineer- 
ing test pilot Hetman Salmon, llieii 
the Aviation Week pilot took off, 
climbed to 9,000 ft., sampled various 
in-fliglit power change characteristics. 


c.xpericnccd a sample power failure 
somewhat uiicxpcttcdly as fuel was 
sliut off to No. 1 engine, flew- with 
propeller in inaximinn drag position, 
then with propeller feathered, un- 
fcathcrcd propeller and re-ignited en- 
gine, retiirnct! to Burbank and flew 
conventional landing pattern under 
reduced visibility conditions, laiidcd, 
taxied in and parked. Flight time ap- 
proximated U "hrs. 

,\ predominant cliaracterishc of this 
turboprop test bed is acceleration. Ap- 
plication of takeoff power gave tlic air- 
craft a quick buildup to takeoff speed 
and, after liftoff, the usual feel changc 
accompanving power reduction in piston 
engine plants was considerably less as 
turbine power was reduced. 

Rate of climb to chosen altitude was 
good. .Mthough test bed confignration 
|)rechidcd accurate indications of 
Electra performance and characteristics, 
indications were given of good margins 
in performance available using turbo- 
prop power in Constellations, a com- 
bination in which sei’cral potential cus- 
tomers arc reportedly interested. Climb 
rates svcrc somewhat above standard, 
while cruise speeds at approximatelv 
cquisalcnt iiorscpowcr output percent- 
ages gave better than 20 mph. higher 
indicated air speeds consistentlv. 

Iii-flight power clianges produce re- 
sults quickly but sinoothiv. Large 
power reductions are not followed bv 
the sudden slowing effect of piston en- 
gines. The wide chord propeller blade 
results ill a steadier slowing at a rate 
which still is fairly swift. 

Rcapplicarion of power produces a 


high acceleration along the plane', 
flight path without such piston effects 
as engine muss acceleration torque, and 
momenfaty propeller variations in 
rpm. at high settings. 

Simulated Engine-Out 

At simulated engine-out, a sawing 
tendency was felt as power ceased. Con- 
tinued flight with the propeller in maxi- 
immi drag position w-.is not difficult. No 
attempt was made to trim out effects, 
but rather to fly with them for a bet- 
ter assessment of their values in tliis, 
the worst po.ssiblc drag situation, wheic 
some -too lip, is being applied in drag 
forces as engine windmills. Triinout 
was aecoiiiplished after feathering, and 
in the fcatlicred condition, flight cliiir- 
actcristics were standard, with no no- 
ticeable extra effects due to the dead 
engine and its low’ profile drag. 

Unfcathcring produced no miusiul 
characteristics except that usual warmup 
period of piston engines after air re- 
start was not necessary, cliniiiiatiiig one 
stage in return from engine-out to nor- 
ma) flight conditions. However, during 
unfeatnering. a small pull was felt as 
propeller again went through the ma:o- 
muin drag condition as its windmilling 
pulled tlie turbine back toward operat- 
ing rpm. and blade angle of attack 
passes! from feather to flight regimes, 
both occurring prior to re-ignition of 
inoperative engine. 

Conventional technique was used in 
descent to pattern altitude: engines were 
set at flight idle |iowcr. As power is ap- 
plied to compensate for lowered gear 
and approach flap, together witli pattern 



Marine C-130 Refuels Jet 


Lockheed C.130 Hercules, iiiidcr Marinc-Naw test at Patuxent River, Md„ refuels Me- 
Donnell F3H.2N and Gnimntan FllF at 23,000 ft. 
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EXPERIENCE 


is the best feature 


Management men say experience put Rohr on 
top in major aircraft components. For, 
at Rohr, there's more than vast experience in 
design, engineering and production . . . 
there’s the vital know-how to conceive and 
construct ingenious machines that build 
better products at lower cost. 

Long experience has led to Rohr's world 
leadership in the design and production of 
ready-ta-install power packages for airplanes. 

Furthermore, today Rohr leads in design 
and development in advanced aircraft structures 
programs such as years-ahead high strength 
weldments (shown below). 

In aircraft components, experience is the best 
feature. It's a vital part of the 30.000 
different parts built by Rohr. 






Taped Seams Cut Drag on F-102A 

I’anisitic drug on F-102A is reduced by 2{-in. ships of silver polyester tape wliieii coter scams in leading edges of ])iaiie's wings. Tape is 
Imp mils thick, helps eliniiiialc drag which occurs at supersonic speed. Access doors on fuselage were also taped to reduce turbulence at 
high siKcds. Tape, which can be removed easily from doors for servicing, is being applied by 543td Fighter Group, ADC, Duluth, Minn. 


fli|ht <tnd final approach, advantages of 
Klccttj's turboprop power system bc- 
c-.mic s'cry apparent. 

Use of the power lever, plus fast tc- 
s[)onsc without surge, makes final ap- 
proach cotrcctions easier. In tlie 
.ipproach to Burbank, an S-tuniback for 
runu'av alignment after a directional 
ctversh'oot, plus power application uith 
full flaps donn to concct for an in- 
cipient undetshoot. were aeconiplishcd. 
rlic power levers [StccUided usual inter- 
play of throttles, propeller controls, 
mixtures, and, in addition, the re- 
sponse was inimediatc. adequate and 
smooth when power conecHoii was 

3 lied, with less than usual control 
cctions requited to steadv the air- 
eraft compared with that necessary 
K-lion equisalciit power is applied to 
piston engines on final approach. Re- 
mo'ing power after cotrcction was 
■igain smooth enough so that attention 
to flight controls for actual Umding 

Test Bed Data 

'Ihc test bed R7V-2 is Ixisicallv a 
1049 model Constellation which was 
beefed up to take Pratt & Whitney 
T-34 turboprops for a Navy OMluation 
program. Lockliecd put T-i4s into two 
planes each for US.AF and Na\’v, is 
making data gathered in its current test 
program available to both serv ices. The 
bailed aircraft was not modified tor 
the 50I-D13 installation, with a somc- 
uhat less-than-idcal aerodynamic and 
thru.st line effect resulting. Nacelles for 
T-34 arc wider, higher than tho.se of 
301-D13. so after 501 installation, dif- 
ferences in section were faired, leaving 
a cross-sa'tion area incre-asc immedi- 
ately behind the engines tlicnisclvcs 
and just ahead of wing. Alsu, thrust 
line of T-34s was on the wing, but 501 


thrust line in test bed remains some- 
what higher, resulting in unusual pitch 
trim changes with changes in air speed 

I'eaturcs of the single power lever 
control stem include variation of 
power 1 means of propeller angle 
of attack, turbine inlet temperatute. 
fuel scheduling and sequencing of each 
according to power lever setting. 
Power Settings 

'I'vvo basic power lever settings arc 
above and below an angle of 65 deg.. 
witli full open position considered as 
90 deg. 

A temperature datum valve is 
an essential part of the system. At 


level sc-ttings of less than 65 deg., 
power is controlled bv fuel scheduling 
to retain the desired rpm., with proper 
mixture for altihide, temperature and 
(;thcr factors computed automatie.illy 
and compensated for. 

•Above the 65 deg. position, power 
level position calls for a certain tur- 
bine inlet temperatute, with propeller 
blade angle cliangiiig to absorb greater 
power while retaining its own pro- 
grannncel rpm. and that of the engine 
at a constant level. .And while a 
rough fuel sclieduling is accomplished 
by the power lever above the 65 deg. 
setting, the temperature datum valve 
again perfonns in the system, acting 
as a fine fuel requirement trimming 
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PORTABLE RADAR STATIONS MEASURE AND 
DOUBLE CHECK SO MILE READINGS IN SECONDS 

For the first time, surveyors are freed 
&om short-sighted optical equipment. 

Unlike old-fashioned surveying tools, 
the “radar ruler” pierces through fog, 
darkness or dense foliage, electronically 
pacing off distances of 1 to 50 mOes, 
precise to within a few meters! 

This new general-purpose surveying 
instrument was developed by Motorola’s 
Military Electronics Laboratory for the 
Signal Corps Engineering Laboratories, 

Fort Monmouth, N. J. The entire oper- 

navlgational devices • radar • countermeasures • microwave systems • communications equipment 
data transmission • plotting systems • telemetering • data processing and presentation Indicators 
Positions open to qualified Engineers and Physicists 


ation can be handled easily and quickly 
by unsldUed personnel. 

This self-calibrating system uses two 
identical portable radar stations which 
bounce a signal back and forth thou- 
sands of times each second. High-speed 
computers automatically provide the 
data necessary to measure off the 
distance. 

Here is just one more example of 
the equipment now being developed 
by Motorola for many varied military 
applications. 


M 


Communications £ Elaelronlcs Division 

NsUonst Defense Department 


temperature called for by power lever 
.citing. 

Thrust Aids Taxiing 

Ground idle and taxi condition take 
advantage of engine’s jet thrust for 
taxi power wiiilc propellet blade angle 
shifts about full flat pitch, soinctiiucs 
casing over into the beta or reverse 
range to maintain the ground idle 
rpni. at specified 10.000. 

.Mlison has included on Llcctr.i 
power svstem a sensitive turbine inlet 
leinpcEjturc gage capable of fine lead- 
ings. Replacing the downstream exhaust 
gas tcinpcratute. the turbine inlet 
temperature reading will give pilots a 
Itiicr clicck nil power situation, since 
temperature at this point accurately 
reflects propulsion efficiency in terms 
easily read bv a busv pilot. In addi- 
tion. unexpected tenijicraturc fluctu.r- 

ble danger situations. 

.\lso for the benefit of pilots, a 
direct horsepower reading gage will be 
incorporated on the Elcctra rather tli.in 
a BMEP. or torque-meter, with pickolf 
located between the propeller tedutlion 
gear housing and the front of the tur- 
iiine itself, for an accurate indication 
of horsepovvet being delivered by tlic 
turbine engine. 

Air Start Procedure 

.\ir starts for the 501-D13 ate no 
|)toblem for hvo-pilot operation, .\ftcr 
emergency sliutoff handle for fluids 
at firewall is returned to nonnal posi- 
tion, with fuel and ignition switelies 
in "off” position, unfcatlier button is 
activated until engine starts vvindmilling 
np to miniinmn speed, after which 
fuel is turned on and engine rc-isnited. 

Obsen ations during the flight sliiivved 
that fuel flows at various power set- 
tings at tlic chosen 9,000 ft. altitude 
tanged between 1.000 and 1.100 lb. /hr. 
at cruise conditions with a 19C outside 
ait temperature. Range of turbine inlet 
tcinpcraturcs was from 500C at flight 
idle condition to 970C at maxiimnn 
lakcoff power, with inajoritv of flight 
regimes in the 650C to SOOC bracket. 

Quick application of maximum con- 
tinuous power from flight idle position 
produced a marked acceleration along 
the flight path, to the extent that a 
person walking forward in the plane's 
aisle took hvo extra stc|)s involuntarily, 
but did not lose balance. 

Noise Inoffensive 

Noise factor during wide power 
elianges revolved more about dcqjening 
timbre of sound at higher powers, 
rather titan any change in pitch or 

Lack of vibration was demonstrated 
with a fivc-cent piece balanced on a 
lable in ordinary flight, and tiuough 
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iloii-abrupt power cliangcs. Ovcralf 
imprcisioii of iiiobfiy uninsulated test 
bed was one of unusual quietness al- 
tliough propellers arc 2b in. closer to 
fuselage titan those of Electra. 

Engines installed on test bed were 
standard production models of sOl-DH. 
To date of this flight. 64.6 hr. had 
been pccmnulated « ith no major engine 
components showing any signs of wear 
or needing other than routine attention. 
Replacements were limited to small 
items mostly related to tlie inshillation 
rm the R7V-2 rather than to the test 
IHOgram itself. 

PRODUCTION BRIEFING 


cause it will retain its strcngtli and 
icsist corrosion of liquid metals at tem- 
peratures oser 1,7001'’. W'oiverine said. 

h'luehauf Trailer Co, has formed a 
new research and desclopment engi- 
neering department in the company’s 
missile products disision to handle its 
increased guided missile work- Tlie new 
rcseaieh and dcsclupmcnt department 
will be located in the Grosse Pointc 
^Voods section of Detroit and will be 
headed bv Robert K. Maddock. 

Era Engineering lac,, Santa Monica. 
Calif-, says that Douglas Aircraft Co. 
has given it a contract to deselop an 


Tnstrument for in-fliglit measurement of 
material thickness. It will be used for 
erosion rate studies. 

Kaiser Aluminuni. Chicago. 111., says 
it has placed an order with Hydraulick 
G.M.B.H. of Duisburg. Gennany. for 
construction of a lO-niillion-lh. plate 
stretcher which will possess iieaily 
twice the power of tire largest stretcher 
nosv in operation in the U.S. Capable 
of gripping the ends of a 60-ft-long 
plate of high-strength alumimmi alloy 
and literally lengthening it as mucli as 
3 ft-, the stretclier will be installed in 
Kaiser's Rmenswood. W. Va.. rolling 
mill. 


Atnrosphere Control Co., Inc., I’liila- 
dclpliia, Pa.. Iras established a piototy^ 
and manufacturing division wdiich will 
handle indisidual and ptodiiction runs 
of spinnings up to 92 in. in dia. and up 
to i in. thickness in aUnninum, rolled 
steel and stainless steel as well ns bra.ss 
and bronze. 

North American Aviation. Inc., 
Columbus, Ohio. Div., is coi^icting 
million-dollar engine test cell. Tlie cell 
will accommodate any aircraft that can 
be handled aboard a Forrestal class air- 



craft carrier. Its 46 ft.-long muffler will 
reduce the noise Icscl of 30.000 lb. 
tlirust engines to city auto traffic Ici'el, 
according to North Amcric.in- 

Wolveriiie Tube Division of Calimict 
<!v fkcla. flic.. Detroit, Micli- winch 
has been able siiccc.ssfiilly to extrude 
molybdenum tubing, can supph 3-6 
ft. lengths of less than l-in- diameter 
tubing (0.1 wall thickness) for cialu- 
ating purposes. 'I'lic extrusion jiroccss. 
wliich lias been deielopcd in con- 
jmictioii with tlie Climax Mohhdeiinm 
Co., may be applicable for jet ciigiiies, 
and nuclear powcrplmits. In nuclear 
powcrplanfs it could be attractise be- 
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PIONEER-CENTRAL INTRODUCES NEW FLIGHT 
INSTRUMENTS FOR JET AGE REQUIREMENTS 


V- » CLIMB ^ ^ 


V * 2 


VERTICAL VELOCITY INDICATOR 

MODEL 1654 


Desi?ned to meet the exacting lighting and ! 
performance requirements of jet age com- 
mercial, military and business aircraft, Pioneer- 
Central’s new V’ertical Velocity Indicator features 
integral lighting and rapid response indications. 

Rapid response enables the pilot to quickly establish 
and maintain uniformly precise rates of ascent and 
descent during climb-out and let-down — a necessity 
in today’s high-density traffic zones and at the high 
speeds of modern transport aircraft. 

Another new feature — integral lighting — reads white 
by day and red l>y night. Red — the color science has 
proved best suited for “dark-adapted” eyes — provides 
sharper readaijility. 

Model 1654 complies fully with lighting specifica- 
tion MlL-L-25467Aand is CAA approved to TSO-C8a. 
Units are available in cither standard 3' bezel or 
clamp-on style mountings. 

Turn-and-.Slip Indicator, Model 3922, is another 
new member of Pioneer-Central's family of fine 
instruments. It, loo, provides integral lighting for 
Ijetter readal>ilily, reading white by day and red by 
night. Like its companion, at left, it complies fully 



TURN-AND-SLIP INDICATOR 

MODEL 3922 


with lighting specification MIL-L-25467.A 
and is CA.A approved to TSO-C3a. 

Equally important are two additional design features 
— prov ision of a power failure indication and reduced 
weight. Should power fail at any time, the flag shown 
at “ofl” position, upper right, instantly informs the 
pilot the instrument is inoperative. Reduced weight 
and simplified installation are achieved by the use of 
a gy ro motor design operating from a single-phase 
400-cycle AC: power source. A similar unit is availaldc 
with inclined gimbal for installation in tilted panels. 

Turn-and-.Slip Indicators of various types are avail- 
able to operate from single- or three-phase AC:, DC:, 
or air power sources. Companion instruments are in 
process of design and production — .Airspeed Indica- 
tors — Fuel Flowmeter Systems — Breathing Oxygen 
Equipment. 

For complete specifications write Pioneer-Central 
Divbion, Bendix .Aviation Corporation, Davenport, 
Iowa. West Coast Office — 117 E. Providencia, Burbank, 
Calif. Export Sales & Service — Bendix International 
Division, 205 East 42nd St., New A'ork 17, N. ’l’. 


Pioneer-Central Division 
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GE Seeks to Prediet 1972’s Weapons 



By Pltilip |. Klass 

Santa Barbara, Calif.— Gcncnil Elec- 
tric has assembled here a shift of mote 
than 50 top physical and social scien- 
tists and engineers to answer a question 
of vital importance both to the nation 
and to the coinpanv : How can the new- 
est concepts on the tcdmologicjl hori- 
zon and the capabilities of one of the 
country's largest defense electronics 
manufacturers best be applied to pro- 
duce the weapon systems needed fii'C to 
1 5 years hence? 

General Electric’s Technical -Military 
Planning Operation, called Tempo for 
short, is unique in many respects in 
the defense industry. M.iny manufac- 
turers have groups of long-range plan- 
ners. But none is as large or as com- 
prehensive in scope of activities. 

Trend Study 

'Ilic Technical Militars Planning 
group seeks to evaluate future trends in 
weapons from a political, economic and 
psychological as well as from a tech- 
nological viewpoint. For example, the 
nation’s all-out effort in ballistic mis- 
siles could mislead a company into 
concentrating all its efforts in the same 
field. A study by General Electric’s 
planners points up certain political dis- 
advantages of the ICBM compared to 
hypersonic maimed bombers. I'or ex- 
ample, the manned bomber can be 
limnehcd prior to hostilities but ean be 
recalled short of the target in event of 
a .sudden change in the international 
scene. This suggests that both manned 
and pilotless weapons are needed for 
strategic bombing. 

Other studies range from Hie pos- 
sible effect of future world population 
pressures on international relations to 
tlic cost of operating an intercontinen- 
tal ballistic missile base, and from a 
study of the feasibility of an electros- 
tatic gyroscope to an analysis of tlie 
likelihood of future '’brush-fire” con- 
flicts and their possible loc.itions. 

In tlie diversitv and scope of activi- 
ties, Technical .Military Planning Op- 
eration, bears some resemblance to the 
Rand Corp. Dr. Richard C. Raymond, 
who heads the CE planning group. 
«;mc from Rand where he was chief 
of its electronics department. .About 
one-fourth of the GE planning group’s 
professional staff worked at Rand at 
one time or another. 

But tlicre is a significant difference. 
Rand is a non-profit organization and 
has no product cnginecting-manufac- 


tiiring operation. Technical Militarv 
Planning Operation is part of GK's 33e- 
ftnsc Electronics division, whose prod- 
nets range from airborne electronic 
rountermciistires to huge ground radars 
and ballistic missile nose cones. .Annual 
division sales total about 5400 million. 

One of Technical Military Planning 
Operation’s major roles is to assist its 
three sister dcnartnicnts; Heavy Mili- 
tary and Light Milit.iry Electronic 
Equipment Dcpartnieiits, and Missile 
and Ordnance Systems Department. 
Tempo itself has no laboratory facili- 
ties. Its scientists work witli paper, 
pencil, computers, and their minds. 
Wlien laboratory investigations ate re- 
<[uircd, they arc fanned out to sister 
departments or to GE's Electronics or 
Research Laboratories, 

Outside Customers 

•About S5% of the current effort is 
devoted to company projects, the 
balance to outside eiistimiers-iiieliid- 
ing both the military seniccs and air- 
craft missile prime contractors. ’I'hc 
CE group hopes to increase outside- 
sponsored projects to ahonf half its 
total effort during tiic eomiiig scar, 
according to Dr. Ravmond. 

One representative |)roject, miw un- 
der consideration, is with a N'avv air- 
craft supplier- It calls for a Technical 
Military Planning study to recommend 
the kind of avionic detection and guid- 


ance equipment wliich will be required 
for anti-.siibmarine warfare in tlie 1960’s 
I'or such a study, the GE planners will 
I’.ve the know-how of its sister depart- 

Tempo recently submitted a pro- 
posal to the Airways Modernization 
Board for an airport design criteria 
.study which would include such things 
as tunvvavs, lighting and surface traffic 
control aids. 

Outside Sponsors 

The reason for seeking outside spon- 
.sotship is based on economic necessitv. 
.A great diversity of talent is required 
t.) explore the many factors wliich in- 
fluence tlie nature of international con- 
flict and weaponry. Physical scientists, 
with backgrounds in such fields as aero- 
nautics. electronics, gcophvsics, nu- 
cleonics, mathematics and logistics, 
must be .supplemented by social scien- 
tist.s with backgrounds in political sci- 
ence, economics, geopolitics and psy- 
chology, 

Tlie miniimim size staff— or ''critical 
mass.’' as Dt. Raymond refers to it— 
needed for an operation like tlie mill- 
t.iry planning group is too large even 
tor a giant litc General Electric to 
support on its own, Raymond admits. 
With tlie present ptofcssicnal staff ot 
slightly over 50. and a comparable nuni- 
Ijcr of supporting personnel, which Dr. 
Raymond believes is onlv shghtlv over 
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New, lightweight Westinghouse 
aircraft transformer withstands 
severe vibration, shock, humidity 


YOU CAN BE suRE -ir irt Wfestinghouse Q 
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U)c "critifcil mass,” tin; plamicis’ an- 
nual operating budget is about SI mil- 

1‘umls come from assessments on 
sister operating departments and out- 
side contracts. 

By expanding outside sponsorship, 
Dr. Rasmond hopes to be able to in- 
crease the professional staff to about 
100 next summer and support further 
modest growth in subsequent rears. 

How Group Started 

Two years ago, GE formed a group 
to study its defense electronics business 
and to recommend organizational 
cliauges which would enhance compa- 
uv's position. One of the rccomnien- 
dations was the creation of Technical 
Militarv Planning Operation. Another 
was to split off GE's defense electronics 
efforts from tompany's consumer and 
industrial electronics activities. Nesv 
Defense Electronics division, under Dr. 
George L. Ilallcr (who headed study 
group), svas formed in May 1956. The 
|)lanning group was created shortly 
■literward. 

Two of the .significant defense elec- 
tronics trends pointed up by the shidy 
which led to Tempo's formation were: 

• Whirlwind pace of technology was 
forcing military to turn to iiidustrv- for 
more guidance in determining what 
could be accomplished in future weap- 
ons for the inilitars'. 

• Size and complexity of military elec- 
tronic svstemr was growing rapidly. 
General Electric found that size of its 
iwerage defense electtonics contract 
bad increased bv -tOO-jOO'S between 
'9-16 and 1956. ' 

Need for Planning 

This pointed up the need for a 
broad, loiig-r.mgc planning group, both 
to guide the company and to assist the 

A single bad decision on whether to 
bid or turn down a lafge nns’ weapon 
system pnignim could have a serious 
impact on GE’s future business, accord- 
ing to Peter J. Schenk, marketing mana- 
ger and a member of the study group. 

Each of GE’s defense electronics dc- 
parbnents Has' long had its own product 
planning group, and still retains this 
function- Ilowci cr, imder ground rales 
of GE’s decentralization, each depart- 
ment operates almost like a separate 

s tends to circumscribe the area 
of each department’s planning in an 
era when growing weapon system com- 
plexity often cuts across two or more 
departmental lines of authoritv. 

Sometimes tliis has resulted in over- 
lapping areas of interest where two GE 
departments competed against one an- 
other. It also has created technological 
“no-man's lands” where the company 
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a DUMMY 


with an 

FM TELEMETRY 
Transmift'er 

Sensitized for huraon re- 
octions, this dummy helps 
collect humon foctor doto for 
development of ejection seats 
for supersonic jet oircroft. The 
full-scale rocket sled tests ore 
one phase of the industry-wide 
progrom to develop o sofe 
standardized pilot escape sys- 
tem for the Air Force. 

The Model 3021 Transmitter 
used in these tests is a rugged 
subminioturized unit designed 
for high shock impoct Ond 
extreme environments. 

Frequency • 215-235 me 

Power Output - 2 watts 

Weight • 1.7 pounds 

Write for eair<»letc dele eed »ri<« 
te P. 0. Bex 37, Mclbeeree, Fleride 


INC. 


IISCTHONICS • AVIONICS • INSTRUMSNTATION 


103 


AVIATION 


<, October 14, 19S7 



A NEW AIRCRAFT PRODUCTS PLANT... 
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AT AMERICA'S AVIATION CROSSROADS 



At Vandalia, Ohio, the Leland Electric Company has 
brought tc^echcr under one roof, a complete research, 
development and production facility for aircraft elec- 
trical accessories. 

Here highly trained personnel with widely diversi- 
fied skills meet the thousands of complex problems 
that arise in the manufacture of precision aircraft 
products. 


Within this air-conditioned plant’s 140.000 square 
feet ... a Model Shop with the most advanced equip- 
ment ... a wide range of modern, highly accurate 
Environmental Testing facilities ... a special "Short 
Order Shop” to smoothly absorb the loiv activity of 
an aircraft contract in its early production stage. 

The increasing demand for Leland Aircraft Prod- 
ucts "built” this plant. Tried and proven Leland 
products of today... and history-making Leland 
products as yet unknotm . . . will be produced here. 
Today, tomorrow, why not meet your contract needs 
through Leland? 




THE LELAND ELECTRIC COMPANY 


of AMERICAN MACHINE 


FOUNDRY COMPANY 
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DOES YOUR INTERCOM 
HAVE “FAT” BETWEEN THE EARS? 


To meet the concepts of today’s and tomorrow’s super- 
sonic jet aircraft problems, intercoms have undergone 
extensive systems evaluations to remove the “fat”. 

A case in point; Andrea research engineers have 
devised a material improvement in intercom systems 
embodying all factors . . . weight, reliability, form 
factor, simplicity, performance ... for the military 
establishment. This is Just one example of how Andrea 
Radio Corp., with some of the best brains and facilities 


in the industry, can augment your organization in 
solving a wide range of electronic problems. 

Imagination, ingenuity, industry— that’s the “bible” 
at Andrea, a company known to all departments of de- 
fense for consistent top level quality performance in 
engineering and production of advanced electronic design. 

Andrea has the resources and manpower to help you 
solve your defense electronic problems. Simply write 
on your letterhead to: 


SYST£MS DIVISION | 

C RADIO CORP. 
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A Pioneer Name in Electronics— Research, Development, Production— Weapons Systems, Communications, 
Navigation, Counter Measures, Semiconductor Applications. 


iliuutd hii\’C been active but was nut 
because of departmental barriers. 
Crossing Barriers 

One of Tempo’s tasks is to con- 
ccis’c dnd analyze eompics: weapon 
systems which cut across assigned areas 
of rcsponsibilih- of mote than one op- 
erating department. 

Related to this is the group’s starch 
for technological voids where GK 
should be active to give it the capabilits' 
for taking on future weapon svsftni de- 

Still another objective, according to 
Dr. Raymond, is "to impiwe GR's 
batting avetage” by assisting operating 
departments in selecting those develop- 
ment programs which appear tu hold 
the best promise of going into produc- 

For example, the planners might 
counsel an operating department against 
bidding on a new weapon develop- 
ment because analysis indicates little 
likelihood of ultimate production. 

However, the final decision rests 
with the operating department. 
Careful Selection 

The need for careful program selec- 
tion is becoming increasingly important 
as a result of recent Defense Depatt- 
ment statements that fewer develop- 
ment programs will be allowed to ma- 
ture into production, and as a result of 
the growing engineering investment that 
goes into new weapon developments. 
Until government-sponsored develop- 
ment is made a profitable end in itself, 
a manufacturing company like GE must 
view its development effort largely as a 


means to one end— production. 

Organizationally, Technical Military 
Planning Operation is divided into five 
groups: 

• Enviiomncnt, beaded by Brig. Gen. 
Harrv O. Paxsun (Army, Ret.), seeks to 
define the environment in whicli future 

eluding geographic, economic and psy- 
chological considerations. Physical and 
social scientists within tlic group seek 
to keep abreast of all new tcclinological 
developments across a broad spectrum 
of sciences in order to predict how they 
can or miglit affect future weapon sys- 

• Synthesis, under T. A. Kvaas. per- 
forms a role wliich might be compared 
with ptclimiiiarv design in an aircraft 
company, or with systems engineering 
in an a\’ionics company. The Syntlicsis 
group, made up largely of physical 
scientists and engineers, interprets mil- 
itarv operational needs in tlic light of 
new technological advances to derive 
future weapon systems. Pteiiminary de- 
signs are carried to the point where de- 
velopment equipment design can begin 
if it is decided to develop tlic weapon 

• Evaluation, under Roy L. Stewart, Jr., 
criticaliy evaluates weapon systems, 
usually by means of an operational 
analysis. Evaluations are made with re- 
spect to such factors as the stated op- 
etational need, the computed effective- 
ness of the system and its overall cost. 
Evaluation group is a mixture of "jaun- 
diccd-cved" mathematicians, economists 
and operations analysts. 

• Marketing, under Peter J. Schenk, 
performs marketing liaison between 



Electronic Slide Rule 

Small general purpose digital computer designed for engineering laboratory features oi>crat- 

of operatfon.' Developed by lotcraatio^ Businra Machines Corp., new IBI^ 610 sells 
for $55,000, rents for $1,150 per month. Typical computation speed is 1.37 sec. for aver- 
age multiplication, 0.28 sec. for addition or subtraction. Machine has magnetic drum 
memory, accepts operating iiislioctions on punched tape. 



• 30 VA OUTPUT 
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MODULIZED 

SERVO SYSTEMS 

QUICKLY INTERCHANGEABLE . . . EASILY SERVICED 



Write for further information TODAY, enclosing details of your requirement. 


Other products include mo 
gear-trains, synchros, AC d 
motors, DC motors, servo m. 
anism assemblies, motor la 
servo torque units, reference 
tachometer generators, actual 
motor driven blower and fan 


MANUFACTURING COMPANY 

Your Roiaiinit Equipment Speciuth! 

Avionic Division 
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planners and customers, llicse cus- 
tomers may Ijc other GE departments, 
militars' prime contractors, the milit.ity 
services or other government agencies. 
Schenk views liis group as a sort of 
catalyst to bring about a GE tcaction 
to a ciistomcr's needs in complex sys- 

• Finance & Administration, itcaded by 
Russel L. Krapf. provides and maintains 
facilities and services to support the 
staff. 

Project Operation 

Individual programs arc carried out 
on a project kisis, each with its own 
project manager. 'Ilic latter may come 
from Fnvironntcnt. Ssnthesis, Evalua- 
tion or Marketing group. Each project 
mav have between tsvo and 25 scientists 
working full or part time witli scientists 
drawn as needed from one of the four 
major "skill pools." 

At present there arc about 20 proj- 
ects underway. 

Technical Military Planning Opera- 
tion seeks men who arc both specialists 
.ind broad-gaged in their experience and 

One of the staff members, for in- 
stance, is an aeronautical engineer svith 
aircraft design experience at Douglas 
and Lockheed, who subsequently 
turned economist. 

Another holds an M.S. in physics, 
,a Pli.D. in statistics. Still another is an 
expert on Soviet Russia's national 
economy, has military intelligence and 
aircraft industrv experience. 

A number of staff members are liard- 
licadcd engineers svith many years of 
industrial experience to back iip tlicir 
ludgment. 

Ethereal Business 

Crystal-ball gaxlng is a tcmioiis and 
ethereal business at best. This is 
particularly true wlicn the gaze is 
ditcctcd five to 1 5 years hence and is 
attempting to assess the interplay of 
future developments in tcclinology, in- 
ternational relations and weaponry. It 
would be no mean aceomplislimcnt to 
score a modest batting average in pre- 
dicting the course of any one of tlicsc 
f.ictors for the next five years, let alone 
to assess the combimxl effects of all of 
these factors 1 5 years hence. 

Schenk Itclicves that at best, perhaps. 
Technical Militaiv Planning Opera- 
tion can only prosidc "a clctr, hut 
erroneous, picture of the future." Yet. 
in the fast-moving, fast-changing de- 
fense electronics business, tui.s may 
|>rm-c a big advantage over no picture 

Based oil the first vear’s operation. 
Dr. Raymond believes that the plan- 
ners w ill give General Electric a "better 
feel” for the direction in which both 
ncapon system development and na- 
tional policy are likeh to go. 


Expansions, Changes 
In Avionics Industry 

'I'cxtron, Inc., has acquired all the 
assets of California Technical Industries 
(fomicrh' Color 'i'clevision Inc.) of Bel- 
mont, Calif., ptoduccr of automatic 
rest equipment. New acquisition is 
neighbor of Dalmo Victor, cnothcr 
'I'cxtron subsidiary. 

Otlicr recently announced expansions 
and changes in the avionics industry 
include: 

• Magnetic Controls Co., Minneapolis, 
has opened new 20,000 sa. ft. engineer- 
ing and manufacturing ncility. Com- 
pany, which was formed in 1953 to 
pioducc magnetic amplifiers and con- 
trols, expects to gross S2 million this 


* Ralph S. Thacker Co., Inc., is name 
of new company svhich has purchased 
principal assets of the Ralph S. I hacker 
Co., producer of custom electrical con- 

dresris fg'lS BlXnk'Blvd., Bnrtenk, 
Calif. 

• Topp Manufacturing Co., division of 
To|5p Industries. Inc., has established 
new Communications division. Divi- 
sion, which recently received $1 mil- 
lion Cii'il Aeronautics Administration 




Hydraufie and Pneumatic 
Components for the 
Aircraft Industry 
VALVES or All TYPES: 


ALSO: A 
Oehyd 


M.C. MANUFACTURING CO. 
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FIRST “150-MILE" WEATHER RADAR THAT FITS ALL THREE! 


New Bendix* equipment meets all 
requirements— from twin engine business aircraft 
to latest jets and turbo-props 


Jet age requirements for more compact, lighter weight 
equipment of airline calibre have inspired some im- 
pressive improvements in aircraft accessories design. 
And far out front in the vanguard of these improve- 
ments you’ll find Bendix’ new 350-mile-range weather 
radar system . . . the RDR-ID. Substantial weight and 
size reductions, without impairment of quality or 
performance, now enable Bendix to offer this airline 
type weather detection radar equipment to a much 
wider variety of business and commercial aircraft. 


Performance equals that of present commercial 
airline type tveather radar systems requiring twice the 
amount of electronic rack space. The total system 
weight is now approximately 85 pounds. What's more, 
the new components arc interchangeable with Bendix’ 
famed, time-tested veteran of the global airways, the 
RDR-IB X-Band System. The built-in flexibility and 
versatility of newly-designed components make it 
possible to “customize” 
Bendix Weather Radar 


to fit practically any type of aircraft on the market. 

For aircraft lacking .sufficient space for the larger 
22- and 30-inch “dish” type radar antennas, new 
15- and 18-inch sector scanning antennas especially 
designed for limited configurations will be available. 

In addition to its primary function, this new RDR- 
ID weather radar matches its famous counterpart for 
ground mapping and terrain avoidance. 

For complete information and performance data, 
write to Bcndi.x Radio Division, Aviation Electronic 
Products, Baltimore 4, Maryland. Or West Coast — 
10500 Magnolia Blvd., N. Hollywood, Calif.; Export— 
Bendix International Division, 205 E. 42nd St., New 
York 17, N.Y. Canada — Computing Devices of Canada 
Limited, P.O. Box 508, Ottawa 4, Ontario. 


Bendix Radio Division 




Packard Silicone Cables withstand extreme heat and cold! 



TOUGHER 


Packard Silicone Cables have greater resistance to abrasion ! 


Flexible, easily handled Packard 
high-tension silicone-insulated cables 
are designed and manufactured to 
give peak performance in extreme 
temperature variations. Made with 
either copper or stainless steel core 
insulated with new Packard silicone 
compounds, these cables have a 
safe operating tem|)erature range of 
minus 65‘F. up to 450‘F. 

Another important characteristic of 
Packard Silicone Cables is their 
great resistance to abrasion through 
all operating conditions. And they 


are strong and flexible enough to 
withstand rough installation han- 
dling. Packard Silicone Cables have 
a tough, dense, compact sheath, and 
added density throughout insulating 
layers helps overcome almost ail 
problems of compression set. There 
are no signs of the soft sponginess so 
typical of ordinary silicone cables. 
Besides, the insulation is non- 
flammable, and has great uniformity 
in dielectric strength. 

No other silicone cable meets the 
performance standards of high-heat, 


high-tension Packard Silicone 
Cables. They are made in 5- and 
7-millimeter sizes. Write for informa- 
tion and samples. Packard main- 
tains offices in Detroit, Chicago and 
Oakland, California, for your 
convenience. 


Packard IjjiElectric 

IFaiTcii, Ohio jV=s^ ^ 

“Live iriie'dirtsiOH ctf Cc«ei-al Molo) 


eonttact to build omnir.ingc station 
equipment, expects also to design and 
manufacture airborne communication 
and navigation equipment. 

• Collins Radio Co., Cedar Rapids, 
Iowa, has icotganizcd and enlarged 
its asiation dealer organiziition. New 
organization authorizes 2^ factors deal- 
ers to sell direct, 13 of these also sen- 
ing as distributors to 77 additional 
dealers. Total dealcr/distributor organ- 
ization now numbers 113 companies 
compared to 25 pre'iously. 

^ FILTER CENTER 

► Doppler Navigator vs. DME-T— .Ait 
Transport Association is studying pos- 
sibility of domestic airline use of Dop- 
pler auto-navigators, including dead- 
reckoning computer, instead of dis- 
tance measuring equipment portion of 
Vottac (DhfF,-T), ATA's analysis will 
consider technical, operational and 

► AN/GSN-5-AN/FPN-34 W’cdding? 
—New production protohpe version of 
GSN-5 automatic landing system, be- 
ing designed by Bell Aircraft, is in- 
tended to mate ss ith new [-'PN-3-1 long- 
range terminal area snn’eillancc radar 
being developed by Bendix Radio. Ob 
jcctis'c is to provide fully automatic 
control of aircraft from 200 mi. out to 
touclidonn. Both programs ate spon- 
sored by Rome Air Development 

► Instrament Approaches Increasing- 
Number of instrument approaches 
made between July 1, 1956, and June 
50, 1957. Jumped 47% over pnnious 
year, nhilc number of fix postings 
made by ait route traffic control centers 
leached nearly 28 million, a 

Pyle, Civil Aeronautics Administrator, 
told recent meeting of Radio Techni- 
cal Commission for .Aeronautics. Pvic 
said CAA spent $75 million in last 
fiscal year for traffic control facilities 
and equipment, expects to spend more 
than SI 50 million this year. 

► I'raffic Control Symposium— ‘‘The 
Airways Modernization Board; Mission 
and Methods” will be the subject of a 
threc-dav' traffic control svinposiuni. 
Dec. Ifrl8, to be held in Philadelphia. 
Speakers will include F.lwood R. Que- 
sada, AMB chainnan. members of 
,^MB staff, spokesmen for Defense and 
Commerce Departments, and civil air- 
space users. Svmposinm is sponsored 
by Franklin In.stitute. I'bt details, 
write Air Traffic Symposiimi. Franklin 
Institute Laboratories, 20th & Park- 
way, Philadelphia 3, Pa. 


gives you unsurpassed 
efficiency on the 
tightest turns 


n 

/ 

] Compressed Air 
Siarler Ducts 

s 


Flexflyle is an exceptionally lightweight 
ducting that is highly resistant to abrasion, 
vibration and flame and impervious to 
temperatures from minus I20°F, to plus 
650'F. It will handle inlemal working pres- 
sures up to 70 psi and external working 
pressures up to 15 psig depending on type. 
Designed for use with ventilating, defrost- 
ing and de-icing systems, Flexllyte will take 
tight turns at any point up to 180° without 
buckling. No elbows or special fittings are 
required for installation. 

Flexflyte's versatility makes it the idea! 
ducting where complex aviation installa- 
tions require many tight twists and turns. 
Special reducing ends, either cylindrical, 
rectangular or polyhedral, are available. 

Flexflyle can be engineered for a variety 
of unusual applications in many special 
shapes, fabrics, coalings, connections, 
lengths and diameters. Our special Silicone 
Department, working with automated ma- 
chines, is prepared to meet the most exact- 
ing requirements for silicone ducting. 

To find out how Flexible can solve your 
aircraft ducting problems, write us, outlin- 
ing your requiremenis. Our engineers will 
be glad to put their experience to work for 
you. Write Dept. 200. 


flexible Tubing 


CORPORATION 


Guilford, Conneciicut • Los Angeles 64. California 


iriuoplf Co., ond 'by i 


a 



Gencroior Coolini 
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ALUMINUM FORGINGS SAVE UP TO 50x IN COSTS -50x IN WEIGHT 


As determined by Air Logistics Corporation cost analysis, 
the forged aluminum wheel support arms shown above 
returned a 50% cost saving, as compared to steel weld- 
ments. The lower lift arms returned a 10% cost saving. 

These same aluminum forgings also made possible the 
following savings in weight as compared to steel: Wheel 
support arms— 50% weight saving; lower lift arms— 40% 
weight saving. Yet the trailer shown is strong enough to 
handle loads up to 8000 pounds. 

And, as additional advantages, the aluminum forgings 


provided superior springing action and added pleasing 
appearance to the trailer. 

Next time you're faced with a design problem involving 
costly'and complex parts machining and assembly, con- 
sider the inherent advantages of single aluminum forgings. 

For complete information contact the Kaiser Aluminum 
sales office listed in your telephone directory. Kaiser Alu- 
minum & Chemical Sales, Inc., General Sales Office, Pafm- 
olive Building, Chicago 11, Illinois; Executive Office, Kaiser 
Building, Oakland 12, California. 


THE BRIGHT STAR OF METALS 





Goodyear Proposes Smaller Space Station 


Barcelona— Sniiill iiili.ibitcd earth 

siitcHitcs which could be launched by 
ICBM-si7C missiles were proposed here 
Inst week by the Goodycat .Aircraft 

ITic two to foxtr place 'chicles arc 
intended to be the most cconomica! 
means of carn-ing men O' ct the g.ip bc- 
t"ccii the .\-H research aircr.ift and 
satellite pctfonnance. 

ThoGoodve-ar stiidv is named Meteor 
Junior and is part of a program to take 
full advantage of all weight sent into 
space by using the transport rockets as 
structural parts of a space station. 
Previous Criticism 

Meteor Jimior was presented to the 
Iviglith Amnial Congress of the Inter- 
national .Astronautical I-'cdcration ap- 
parently m reply to technical criticisms 
of a Goodvear paper gi'cn last year 
before the Seventb Congress. '1^115 ear- 
lier presentation of a Meteor proposal 
concerned 20.000,000 lb. rockets and 
space stations for thousands of people 
and drew comment as being an o'crex- 
trapolation of existing technology. 

Both of these pape-rs were written by 
Darrell C- Romick, Richard E- Knight 
and Samuel Black. 

Meteor Junior project as outlined this 
year proposed launching three-stage 
rockets ivcighing from 200.000 to 1.- 
000,000 lb. and building space stations 
for a few score people at most- Meteor 
Junior docs not ha\c the load-carrying 
efficiency of the larger mote ambitious 
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rockets, but in the eyes of its designers 
hon 'than « m bc'°wailablc"!n' 1962°™''^ 

Data Sources 

1 his nc" knowledge which is to make 
space flight possible for liumans would 
be pro'-ided bv such active projects as 
tliff X-1 5. -Atlas and Vanguard. Gener- 
ally the key jnformatjon they arc to 
furnish concerns: 

• Aciodynamic drag, heating and re- 


entry effects at ' Crv high specds. 

• Atmospheric ionization, dissociation 
and other plieiiomenon which affect 
communication and vehicle bcliasTor at 
vet' liigli altitudes. 

• StabiTity and control of vehicles be- 
yond the usable atmosphere. 

• Man's reaction to flight beyond the 
usable atmosphere. 

• Development ot large rocket motors 
to operational status. 

If these projects arc allowed to con- 



'HOT' STI f^^ coming through^, 


A vital product need just ahead on the horizon, lies 
in the fiejd of INFRARED', For detection of any 
potential aggressor. Hot stuff* comes through! 
IR* has numerous significant advantages; target 
size is not critical ... a passive seeker. It never 
divulges its source or location. ..will outperform 
radar of comparable dimensions. IR caQ't be 
Jammed ... when detecting, It 
can’t be detected. LMEE... pio- 
neering these advantages... has 




the research and production facilities to make all 
this a protective reality today. Its Advanced Elec- 
tronics Center at Ithaca, New York, has an IN- 
FRARED Projects Qroup staffed by recognized 
authorities on IR development. INFRARED by 
LMEE. ..with its broad applications to Airborne 
Weapons Control Systems. ..is another LMEE 
contribution to new uses of De- 
fense Electronics. For informa- 
tion on IR ...write Section F. 


PawMTC 


WEAPONS CONTROL RADAR • SEARCH RADAR • INDICATORS AND DISPLAV • COUNTERMEASURES • NAVIGATION 
MISSILE CONTROL • AIRBORNE SONAR • COMMUNICATIONS • FUZES • AUTOMATIC TEST • DATA PROCESSING 


^Ogress Is Our Mos^ Impcrfsnt Ptoducf 

GENERAL® ELECTRIC 


METEOR JUNIOR fctiy ^'chiclc appiojchcs 
moon (lop right), prepaies to leave moou 
(below). 


tiiluc to coinpietion jnci spate flight 
proves taisiblt, the main advantage of 
pursuing the Meteor Junior approach 
would be economy. Its iinportunt fea- 
tures arc csscntiall)- no 'liRcrcnt from 
other oldCT ideas, but t*". size of its 
vehicles are smaller tlian most of those 
that have been suggested by space flight 
enthusiasts. 

Development of Meteor Junior would 
begin with the third stage. Crew train- 
ing witli simulators svould begin almost 
as soon as the design of the seiiicle. The 
crew would perform all prclimmary 
fliglit tests of the third stage as ucU 
as tide it into an orbit and later bring 
it back to earth. 

Modified ICBMs 

Tlic first and seeond stages of Meteor 
Innior would initially be modified 
ICBM missiles. These would be cap- 
able of placing a liglit third stage cart\- 
iiig two men into an orbit. 

Later tlic size of the first two stages 
would be increased and they would 
have wings and a crew added. They 
would then be able to launcli a inucli 
heavier tliicd stage carrving up to four 
men and a ton of cargo. Once titese 
stages had burned out tlic crew would 
glide titcin back to cartli and thev could 
be reused. Jet engines in pods would 
be attached to each stage after the re- 
turn to earth and they could be flown 
from the landing area back to tlic take- 
off site. Iliis would cut the number of 
booster units to maintain any given 
fliglit schedule. 

This type of retrievable booster ar- 
rangement plus the hciivicr payload of 
the third stage is considered necessary 
for tlie economical construction of a 
small, manned space station. Such con- 
struction ill space would requite numv 
freight flights into the orbit. .As t-ach 
booster would cost several million dol- 
lars the price would soon become pto- 
iiibitivo if tliev were iiiilv used once. 
Fuel cost would be SIOO.OOO for the 
leusable booster stages of each flight, 
Ground to Cover 

The cflieieney and size of the powet- 
[ilaiits specified for this three stage, 
winged-booster Meteor luiiior gives 
some idea of the ground that has to be 
toteted in rocketrv if tlie prediction is 
true tliat manned sp.icc flight will be 
possible in 1962. Tfie Goodvear study 
calls fur using liquid fluorine as an oxi- 
dizer and obtaining an actual specific 
iin|)ulsc at sea level of 275 sec. Iliis is 
well bcs'ond todav's eapabilitv, 

■|’hc total thrust of the 27 engines 
needed to propel Meteor Junior into a 
500 mi. orbit is 2,514.000 1b. I he cn- 




From Boeing have come the pioneering passenger planes ... the 
mighty fortresses ... the flying boats ... all part of the family 
tree of America’s fii'st jet airliner, the incomparable Boeing 707. 



Aboard the Boeing 707 you’ll enter the age of jet travel in a 
plane flight-tested three years . . . cruise across continents and 
seas ... in luxurious comfort and quiet ... at 600 miles an hour. 









New positions in 

MISSII.IC KVHT1CM« FI.IGIIT DYNAMICS 


Weapon systems management activities at Lockheed's Palo Alto 
and Sunnyvale organizations demand accomplishment of a 
high order in flight dynamics areas such as: Analysis of missile 
dynamic motion and establishment of stability and control system 
criteria for trajectories with 3 or more degrees of freedom; 
development of techniques for the analysis and interpretation of flight 
dynamics test data at hypersonic speeds; study of special dynamics 
problems arising during preliminary design and development 
of missile systems. Inquiries are invited, Please address the Research 
and Development Staff, Sunnyvale 17, California. 


tEED AIRCRAFT CORPORATI 


.TO • SUNNVVALK . VAJC ?i 


FLUTTER DAMPERS 



. . . performance 
proved for every 
control surface 
application 


by HOUDMLE 


CONTINUOUS TESTING and rigid quality con- 
trols are standard procedure at Houdatlle. Pro- 
duction dampers must undergo exhaustive tests 
for several days on equipment such as this, to make 
certain each unit meets all phases of the customer’s 

WRITE FOR TECHNICAL BULLETIN giving 
complete performance and operational data. 
For engineering assistance on flutter damping ap- 
plications at the aircraft design stage, contact 
Buffalo Hydraulics Division, Dept. AW, 


HOUDAILLE INDUSTRIES, INC. 

BUFFALO HYDRAULICS DIVISION 


537 East Delavan Avenue • Buffalo 11, N. Y. 


Pioneers in developing aircraft vibration-control devices 


121 




ummmmamm 


ms mu ss 


am 


HiTCO designs and produces High Temperature 
Insulation Products for the new jet age of passenger 
flight. 

Advanced jet transports now span the continent in 
less than four hours, and bring to air travelers a new 
concept of comfort and convenience undreamed of 
a few years ago. 

New concepts in Aircraft Insulation have been 
developed by HITCO Engineers to help make this 
swift, quiet, vibrationless flight a reality. 

Formed Panels for the insulation of passenger cabins, 
higli-iemp ducting systems and jet engine insulation 
are produced by HITCO in co-operation with major 
airframe manufacturers. 

Call on our Research and Development Engineers to 
help solve your special high-temperature insulation 
problems. 

WRITE FOR FREE NEW CHARTI 

Covers all basic types o/ fibrous 
insulation and their temperature ranges 
from -300’ to +3000’ F. 



Ramjet Uses Solid Fuel 

Solid fuel ramjet which has been under development by Continental .\viaHoi» & En|mcering Coip.. Detroit. Mieh. (above), is designed to 
combine the range ot an aic-bteatliing powerplaiit with the reliability of a solid propellant rocket. This form of a ram-rocket uses 1 the fuel 
that a pure solid rocket would use for the same- range because ram air b used to make up for oxidizer deficiency. Because some oxidizer is 
incorporated in the solid fuel lining of the combustion ohanibcr, the ram-rooket is said to be capable of operating at higher altitudes 
than conventional ramjets. Below. U. S. patent 2,799,987 shows another solid propellant ramjet developed bv inventor. F4ward 
F- Chandler. Brooklyn. N- Y. 



hack to earth and the other a landing 
on the moon and return. 'Hie first t\pc 
would require only one booster stage 
in addition to the Meteor Junior third 
stage already in the orbit- Tlie second 
type of trip calling for a landing on the 
inoon calls for three additional boosters, 
making a total of fonr stages. This 
inoon landing craft would weigh 
000 lb- (including fuel). A fleet of 
three would be used for the trip as a 
safety measure. The ctew from anv dis- 
abled craft could be taken aboard the 
remaining two. 

Goodyear estimates that the initial 
cost of this 1,000.000 odd pounds of 
moon rocket fleet plus the cost of fer- 
rying it into the space station orbit so 


it could be as.scmblcd would be slightly 
over S^O million. Ibis of course docs 
not include any of the development cost 
of the Meteor Junior equipment. The 
cost of Vanguard Project to date, for 
instance, is in the neighborhood of 
SlOO million. 

A special nose would be fitted to the 
third stage of Meteor Junior so that it 
could function as a pusher-type rescue 
vehicle. Such duties would be neces- 
sary around the space station when a 
freight or passenger rocket coming up 
from earth would not reach the precise 
velocity of the space st-ation and would 
enter another orbit. This vehicle would 
enter tlic orbit of the stranded rocket 
and bring it to the space platform. 


3 Tower Facilities 
Companies in Merger 

Dallas— National Electronics F'acili- 
ties, Inc. has been formed here to pro- 
vide complete electronics towet services. 
New firm is a consolidation of three 
tower contractors under the leadership 
of President William M. Tavlot. 

Tower Contracting Co.. Taylor 
Maintenance Co. and Atlas Manufac- 
turing Co, ha\-e joined forces as Na- 
tional Electronics Facilities to provide 
iiiginccring, design, construction and 
maintenance of radio, microwave and 
radar towers and various associated 
facilities. 
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Cox & Stevens 

Aircraft Weighing Kits 



There's no guesswork in ochieving opti- 
mum po/loods with maximum flight safety 
when the Cox & Stevens Electronic Air- 
croft Weighing Kit is on the job. Problems 
of weight and balance can be worked out 
on the spot. You don't wheel the plane to 
the scales . . . you take the scoles to the 
plane ... in a portable case. 

Each axle is weighed independently. 
The wheels are jocked off the ground, with 
on electronic "load cell" placed between 
each jack and oxle pad. Guaranteed accu- 
racy is within 1/10% of the applied load. 

Four sizes of kits ore available for 
weighing the smallest to the largest mili- 
tary or commerciol aircraft. Proved opera- 
tionally under all climotic conditions by 
leading operators throughout the world 
for many years. 


Ask for Bullefin C&S-A 




REVERE CORPORATION OF AMERICA 

Wollingford, Connecticut 

A SjeSIDIAtr OP NEPTUNE METES COMPANT 



Army Contracts 




12S 


Broad Temperature Range elastomers 
for LORD bonded rubber mountings 




This new material is used in performance- 
proved Lord mounting designs to assure su- 
perior vibration isolation under severe environ- 
mental conditions. It is resistant to oil and ozone, 
and functions efficiently in temperature ranges 
from — 65°F. to 300°F. Its proven mechanical 



harmonics destructive to mounted equipment. 

For further information on this new elas- 
tomer, contact your nearest Lord field engineer 
or the Home Office, Erie, Pa. 



designers 
and producers 
o! bonded 

products 
since 1924 
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PROJECT AND SENIOR PROJECT 
ELECTRON I C 



E 


ERS 


E 


With a BS degree in EE or ME and at least 
three to ten years applicable Electronic experi- 
ence for key positions with AC— The Electronics 
Division, General Motors Corporation. 

We need a few more highly analytical systems 
engineers; equipment engineers versed in our 
"hardware"; engineers with actual field testing, 
telemetering, evaluation analysis, set-up of envi- 
ronmental testing, etc. 

We work in every phase of Research, Design, 
Development, Reliability and Production in these 
exciting fields: 

AVIONICS INERTIAL GUIDANCE 

COMPUTERS JET ENGINE 

(Analog-Digitall FUEL CONTROLS 


You will enjoy working with the top men in 
the held, utilizing the hnest of test, research and 
development facilities. The above plant, just 
added in suburban Milwaukee, is parr of our 
major expansion program. 

Rewarding, satisfying, challenging permanent 
opportunities await qualified engineers. 

You and your family will enjoy Milwaukee's 
"small town hospitality" and "metropolitan 
shopping and cultural advantages." 

For immediate, confidential interview in your 
area or an invitation to visit Milwaukee at our 
expense and discuss your potentialities with our 
staff engineers, send resume today to *Mr. Cecil 
E.Sundeen, Supervisor of Technical Employment. 


Automotive — A erenau lie nl — 
ElectrO'Meehanicol Devices 


AC THE ELECTIKOA'ICS I»1VIKI»>’ 


© General Motors Corporation 

Flint 2. Michigan • 'Milwaukee 2, Wisconsin 
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RSDSTONE body, with warlicod, guidance, is loweted on cradle. 


Army Missile Unit 
Assembles Redstone 





^RE fii the world's 
leading airlines order 
JETSmVLRTORS 
by Curtiss-Wright 


AIR FRA NCE "‘■^ LUFTHANSA 

^323JE> 

BELGIAN UJ&t&i AIRLINES^ 



Air France, Lufthansa and Sabena are the latest in 
the register of the world's foremost airlines which 
have selected Jet Simulators by Curtiss-Wright. 

These leading airlines have one thing in com- 
mon-years of experience in providing the ultimate 
in passenger service and comfort. To maintain and 
extend their high level of operations into the jet 
transport age calls for precision crew training in 
every aspect of jet operations. For this purpose the 
unanimous choice of these worldwide carriers is 
the electronic flight Simulator built by Curtiss- 
Wright. 

Many of the airlines purchasing Jet Simulators 
have long experience with one or more of the 2S 
types of Flight Simulators designed and built by 
Curtiss-Wright. Simulators by Curtiss-Wright are 
in operation or on order for more commercial air- 
lines than arc those of all other manufacturers 
combined. Watch for other leading world airlines 
to select the advanced performance and fidelity of 
Flight Simulators by Curtiss-Wright. 


PIIDTIOC U/DIPUT nrUMCI training equipment licensed under bask 
(lUltllOO'lllllUni ULnlYlLL patents of R. C. DEHMEl AND CURTISS- 
WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreol- British Licensee: 
Redifon Ltd., London - French Licensee: Societe d’Electronique et d'Automatisme, Paris 
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Explosive Business Flying Growth Seen 


By Erwin J. Bulban 

Denver— .^tti'C partnership in U.S. 
]jrograms to modernize aviation facili- 
ties «as offered business flyers by a 
White House official during National 
Business Aircraft .Assn.’s iOth Annual 
Meeting &- Forum here. 

This major political brcakthroiigli. 
together with a display of jet-age tech- 
nical developments that promise to 
have explosive effects on the U.S. avia- 
tion economy, forecast further increases 
in rate of growth of business flying, 
paving the way to a dominant position 
in the aviation industry in the next few 

These developments, a cross section 
of what occurred at the biggest and 
most successful meeting yet, 

lollow in detail: 

• Invitation by F., R, Quesada, special 
assistant to President Kisenhower and 


chairman of the influential .Airways 
Modernization Bo.ird. to business Av ers' 
representatives to participiitc in .AMB's 
program to modernize completely U. S. 
aviation facilities. This type of recog- 
nition from a high level in govcnimcnt 
has eagerly been sought by business 
flyers tor years; its lack had caused 
embittered feeling toward military and 
airlines for years. 

Personnel Needed 

Asking for the "stanch support” of 
N'B.A.A and all other segments of gen- 
eral aviation, Quesada told business 
flyers that AMB's philosophy is to 
acquire personnel on a full-time basis 
with background and experience in vari- 
ous tvpcs of flying in the U. S. 

He stated that he is asking General 
Aviation Facilities Planning Group, of 
which NBAA is a member, to suggest 
the name of a man who would scn’C 


for all non-milltarv and non-aiiline avia- 
tion before the Board to advise it of 
business and private flying requirements, 
objectives, policies and capabilities. 

Quesada said that he also wants one 
or two general aviation pilots full-time 
to work with AMB's engineers and 
technicians to make sure that its per- 
sonnel "don't develop technically beau- 
tiful pieces of equipment— but virtuallv 
worthless to the practical pilot.” 

Ill addition, he wants about six gen- 
eral aviation people who will work for 
the government for less than 510,000 a 
year as civil service employes. 

AMB will explore and get facts on 
airport facilities needed for general 
aviation at terminals where high-and- 
lovv-pcrformance aircraft mix in all 
kinds of weather, Quesada said. 

• Placement of orders by large corpora- 
tions for positions on the production 
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AERO'S engineering research 
facility at Norman, Oklohoma 
is operating ot peak 
efficiency. 


XOD/VY - . 

installation of equipment and 
instruments is on schedule at 
the modification center 
at Cimarron Field. 


TODAY . - 

as always AERO'S parts 
warehouse at Tulakes is 
completely stocked with 
Commander parts. 
Every service requirement 
Is being fulfilled promptly. 









NEW 

TWIN GYRO 
PLATFORM 


Revolutionary design. ..and accuracy to 14° per hour 


In a fully maneuverable twin gyro 
platform utilizing completely new gyro 
design principles, Sperry has achieved 
unprecedented accuracies in heading 
information and all-attitude flight. The 
first of these new Sperry systems will 
soon be delivered to the Air Force's 
Wright Air Development Center. 

This Sperry system provides azimuth 
drift rate as low as 1/4' per hour, and 
in the vertical axis, 1/10' per min- 
ute. The use of twin directional gyros 
and new design technique permits this 
extreme accuracy as it minimizes the 
disturbance torques inherent in con- 
ventional gyros. The low drift in the 
vertical axis minimizes turning error- 
permits freedom from erection control 
for longer periods of time. 

Coupled with floppier radar naviga- 
tors, the CEP (Circular Error Probable) 


is materially reduced due to exceed- 
ingly low drift inertial heading feature. 
The inertial heading output permits 
either Great Circle or Rhumb Line 
flight paths. 

The compactness of the twin gyro 
system makes it extremely reliable and 
easy to maintain. No warm-up period is 
required due to the balanced thermal 
construction and the absence of fluids. 

The twin gyro platform has been de- 
signed to provide control information 
for complete and full maneuverability 
of high-performance aircraft without 
limit. Its full stabilization in all atti- 
tudes makes it especially adaptable for 
Low Altitude Bombing Systems, fighter 
maneuvers and missile applications. 

Write our Aeronautical Equipment 
Division for further information. 


Low Random Drift 
Inertial Heading 

Great Circle or Rhumb Line Output 

No Cimbal Error 

Low Turning Error 

Multiple Roil-Pitch-Heading Output 

Compact 

No^Warm-ttp Time 
Light Weight 

Platform 18 lbs. 

Servo Amplifiersand\ g lbs. 

Heading Computer } 


AERONAUTICAL EOUIPMENT DIVISION 



DIVISION OF SPERRV RAND CORPORATION 
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Large Scale Computers Speed Engineering and Astro-Navigational 
Data Processing For Coming Interplanetary Travel! 


S-2000 Computer 



•■•Titnssnc' 


ments will be used to further man’s 
penetration of the trackless universe. 

Toward this end, the U. S. Govern- 
ment, Armed Services, Industry and In- 
ternational Science are joining forces for 

Modern large scale Integrated Data 
Processing Systems are invaluable in 
compiling, coordinating and analyzing 
the huge volumes of signihcani data 
beingcollected. Only through these giant 


electronic "brains" can the complex cal- 
culations involved in the design, engi- 
neering, launching and navigation of 
space ships be accomplished with neces- 

Tomorrow's interplanetary space ships 
are but one example of the huge data 
processing projects which will utilize 

Fulfilling the nation's need for faster, 
more reliable and compact latge-scale 
data processing systems, Philco is proud 
to present Transac S-2000. 


PHILCO 


Government & Industrial Division 

Philadelphia 44, Pennsylvania 
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J-1300-new iron-base turbine alloy 


Easier to forge . . . 
higher strength-to-weight ratio 
than existing iron-base alloys 

New General Electric vacuum-melted alloy 
J-1300 is specially designed for large forgings, 
such as turbine wheels, rings, shafts, and buck- 
ets. It has the highest strength-to-weight ratio 
of any iron-base alloy in the 1300° F range. 

Its rupture strength at 1300° F is comparable 
to that of other iron-base alloys at 1200° F. Its 
minimum guaranteed tensile strength at 1200° 
F is 135,000 psi. 

In addition to its greater strength, J-1300 is 
more ductile — making it easy to forge. And its 
Improved properties are easy to control and 
maintain during forging. 


G-E alloy J-1300 is currently available in 
billets and bars. Substantial quantities have 
been made, and guaranteed minimum specifica- 
tions are available. For complete technical data, 
write for Bulletin VM-104. Metallurgical Prod- 
ucts Department of General Electric Company, 
11107 E. 8 Mile Avenue, Detroit 32, Michigan. 


PROPERTIES OF J-1300 

Tensile strength at 1200° F 

Ulrimote- 135,000 psi 
.2% yield - !12,000 psi 
Elongation -12% 
Reduction of oreo — 15% 

Rupture strength ot 1300° F 

65,000 psi - life, 24 hours 
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Tigress Is Our Most Important Ptoduct 

GENERAL# ELECTRIC 



crating into any field that the PV-1 
now gets into. Same operator made 
the comment that lie would like to 
see tile Jetstar’s noscwhccl steering con- 
trol moved over to the copilot’s side 
of tlic cockpit. 

On Mark's 450 Marksman Allison- 
tiirboprop-powcrcd executive tran.sport 
(AW Oct, 7. p. 32) will have "blowout 
doors” in its pressurized cabin so tlrat 
in cs’cnt of loss of pressure, passengers 
can evacuate the affected portion and 
retreat to another compartmented sec- 
tion of the cabin, which can then be 
re-pressurized. This feature will obviate 
necessity for rapid letdown to continue 
to an alternate field at lower, less effi- 
cient altitude. On Mark President 
Robert Denny said. 

Denny also reported on these features; 

• Allison engines, designed for JP-4 
operation, can use piston-engine fuels 
if necessary by adjustment to engines 
that takes five minutes. JP-4 consump- 
tion will be approximately 132 gph. 
using 2,01 5-eshp. cruise power. 

• Performance stretch is boilt into the 


airplane and it will be able to take 
later dciclopinent of Allison 501D-2I 
engine turning out 4,000 eshp., con- 
siderably boosting cunent design 400- 
mph.-plus cruise speed. 

Beech Development 

Beech aircraft detailed its deielop- 
ment in the turbine-powered exccutiic 
transport field, covering a number of 
design studies the company has under- 
way on a Beech 18 replac^ent. 

According to a market surxey made 
by the company, there is a large de- 
mand for a 10-place 350-mph. aircraft, 
but Beech studies show that price of 
this airplane would be nearer $500,000 
than t^e $350,000 that prospective 
customers would be willing to pay. 

Company is investigating a whole 
family of jet and turboprop projects 
aimed at covering the widest possible 
market. One Mrticular aircraft design 
study in its Pf)-U2 study is a Lycom- 
ing T53-powercd twin which would 
seat six passengers, cnii.se at 300 mph. 
at 15,000 ft. and have a range of about 


1,200 statute miles at this speed witli 
2,900 lb. of fuel. Zero fuel \ieight 
would be 13,218 lb., gross ncight 
16,350 lb. Basic empty weight would 
be 10,813 ib. with full radio and navi- 
gation equipment, including usual dual 
installations and 670 lb. of optional 
gear, electrically anti-iced windshield 
and radar. 

Bcceli feels tlrat price would be in 
the neighborhood of $650,000-5700,- 
000, fully equipped, ready to operate, 
if a firm market for about 200 aircraft 

Beech is not waiting on these proj- 
ects. There are strong indications that 
it will import a number of Moranc- 
Saulnier MS-760 twin-jet four-place 
executive planes soon under an agree- 
ment with the French manufacturer. 

Strengthening this observation was 
an im’ibtion to business pilots at Den- 
ser by a Beech representative to "buy it 
(MS-760) now and fly it a million miles 
before a competitive t>pc aircraft is 
available.” 

Indications are that these new entries 
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You’ll see ihis used quite a lot by our jetmakers. 
It's the combined applicalion of imagination 
and engineering skill that results in a better 
way or method for making a product — like this 
special inert gas chamber we designed for con- 
trolled atmosphere welding of titanium. 

You see, we ojieralc on the principle that 
anylhiiig can be made belter or more quickly. 
Our engineering and production specialists are 
constantly examining production methods to 
determine if nmr ways can be found to increase 


the quality of the job and, at the same time; 
lessen production time and cost. 

In some instances, we have sliced production 
time in half on certain manufacturing oper- 
ations of the J57. Of course, it takes skill, 
experience . . . and ingenuity. 

Our jetmakers have a lot of each. 

This ingenuity is an important factor enabling 
us to deliver quality jet engines, on schedule, 
at the lowest possible cost. 
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in tlie business flying market will be 
a tremendous spur to grow tii and ex- 
pansion of the industry- Rc.isomiig is 
that latge-sc.ile adsertising, sales and 
promotion campaign efforts added by 
itewconicrs like Lockheed, I'aitchild, 
Grumman and On Mark to those by 
r.'stahlishccl firms sucli as Beech. Cessna, 
Piper and Aero Design will establish a 
higher rate of demand for all hpes of 
business aircraft, 

Past experience has shown that inimv 
large companies purchasing heasy multi- 
engine equipment also find a need for 
smaller, light twin and single-engine 
tvpcs to provide economical shorthaul 
airlift. 

Check of manufacturers present at 
Denver sliowcd tliat despite soft spots 
ill some parts of tlie nation’s economy, 
business aircraft demands are still climb- 
ing. Piper distributors, for example, are 
anxious to get ddircries of the new 
Icm-wing four-place Comanche; a Beech 
spokesman told .Aviation Week that 
flic company could probably sell 250 
new Travel ,^ir light twins tliis year, 
if thcr- were iwailablc. 

New JoinI Efforts 
Sought by Pyle 

Denver— Two major problems in ex- 
ecutive air transport arc upgrading of 
crews so tliat they can not only liandle 
modern types but arc also completely 
familiar with capabilities and limita- 
tions, and maintenance of eontinuing 
mstrument proficiency, CAA Adminis- 
Irator James T. Pyle told National 
Business Aircraft Assn, members here. 

In both these areas, the safety pic- 
ture is spotty, Psic stated, and must 
be jointly solved. "We must,” he said, 
■‘come lip with sound programs of pilot 
training, clear-cut and effective flight 
test procedures and top if off with a 
realistic ptograni of periodic pilot pro- 
ficiency.’ 

Pyle also noted that pressure is build- 
ing up among major aircraft modifi- 
cation finiis to reduce the amount of 
time required for C.\.^ approval of 
these changes. An industry committee 
recently met with him on this subject, 
he said, and top-lcrel M'ashiugton 
technicians arc working with iiidustn- 
in expediting and ciarifiing procedures 
required for such approsals. 

PRIVATE LINES 


Beech D-18S modification, designated 
the Pagan, features three-blade Hartacll 
propellers. Super 18 wingtips, clcancd- 
itp exteriot, new wing tank fuel system 
that frees nose for radar installations. 
Empty weight, including radio and all 
standard equipment is 6,225 lb., pro- 
I’iding useful load of 2.775 lb. Cruise 


speeds at maximum gross weight, using 
>00 hp. per engine is reported as 281 
mph. at 10.000 ft-; 207 mph, at 5,000 
ft- Using 260 hp. per engine, speed at 
10.000 ft. is stated to be 205 mph.; 
using 2d0 hp. at same altitude, cruise 
speed is 199 mph. Pagan D-18S con- 
figuration is priced at about S95.000 
with radio and interior. Modification is 
bv Chamberlain Asiation, Inc,, Akron, 
Ohio. 

Safety harness for stretcher cases, dc- 
rcloped by McRobertsoii Miller .Air- 
lines, attaches to the aircraft floor and 
holds patient and stretcher by special 
set of scat belts clipped to cargo rings. 


Bendix GSA-8A glide slope teeciver, 
to be asailabic early next year, features 
all point-to-point wiring on one side of 
ease and alf tubes and adjustments on 
reserse side for maximum accessibilits'. 
New equipment will list for about 
81,000. 

Completely tiansitorized RCA 
marker beacon, AVR-200, weighs less 
lhan three pounds and features a unher- 
sal power supply operating from either 
28 V, d.c. or 1 1 5 v. a.c. Unit has printed 
wiring boards to minimize maintenance, 
receiser is said to require less power 
than any of the three market lights it 
activates. Housing is short i ATR. 


for sale 

to a discriminating otvner \ 



This deluxe Lockheed lodestai. 
modilied and converted with ell 
the skill and experience of our 
Executive Aircrallsiren. Is lor 
sale. It leatures superb accom- 
modations for nine passengers 
and crew and irony outslardirg 
engineenng accoirpUshirenIs. for 
complete details and cost, con- 
tact L. V. Emery, president. 


Financing and lease plans 



I AIRCRAFT SBRVICE, 


i 
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SCHEDULE AVIATION’sONLY BUYERS' GUIDE 


./EAR'S TOP-WllAR APl/ERnSIN6 l/ALUE 


Dynamic changes — revolutionary new aircraft and powerplaat de- 
sign; rapidly increasing developments in missiles, avionics, rockets, 
ramjets, chemical and nuclear powerpUnts; new technology, ma- 
terials and hardware, shifts in manufacturers and personnel; new 
buying techniques — call for the utmost attention from engineering- 
management, purchasing and military people. Published annual^ 
in December. AVIATION WEEK Buyers’ Guide is depended on 
throughout world aviation as the only source satisfying the need for 
full-scale, up-to-the minute answers to year-round purchasing 
problems. 

WHAT'S NEW IN AVIATION PURCHASING 

AVIATION WEEK editorial teams throughout the U. S. and abroad 
are nowiyiatbering the many thousands of vital purchasing facts 
that wil l ye in cluded in the over S94 pages of the 1958 BUVERS' 
GUIDE Information-gathering questionnaires are being 

sent to all wdatibn manufacturers and suppliers in the U.S. and 
Canada. \ 

Sections on ^bcraft,qiissiies, avionics, supporting equipment, nuclear 
systems and abrbte and airport equipment will contain over 50,000 
manufacturers’ produdt listings. Latest Air Force, Army and Navy 
and Airline bnpearemttt practices — where to go, whom to see - 
will be reported in characteristic AVIATION WEEK detail. Special 
features will in^dude a manufacturers' index, an all-inclusive prod- 
uct index and a com^ehetsive listing of aviation distributors. These 
together with many other features assure the greatest possible year- 
long usefulness for the 1958 BUYERS' GUIDE. 


EXCLUSIVE BENEFITS TO ADVERTISERS 

AVIATION WEEK Annual Buyers' Guide Edition reaches aviation's 
largest audience of engioeering-managetnent, purchasing, inde- 
pendent research and military people — over 66,186 paid subreribers* 
throughout the U.S. and 88 dimrent countries. Additional circula- 
tion is gained through domestic and foreign extra-copy orders from 
industry, military and scientific institutions. 

Sectionalized Format permits advertisers to position advertisements 
in the appropriate aircraft, missile, avionics, supporting equipment, 
nuclear system or airline and airport equipment section. I«st year's 
Buyers' Guide carried over 230 advotters. 

Advertisers’ product listings are set In boM-face type and buyers 
are directed to advertisements for additional information through 
bold-face “advertisement page references”. A special index of 
products advertised directs buyers to the product information con- 
tained in advertisements throughout the Buyers’ Guide. 

In addition, advertisements keyed to reader service cards make it 
quick and easy for buyers to request 'ad£ttonal information about 
products and services advertised. 

Year-round selling power and impact of 1957 Buyers’ Guide adver- 
tising are shown by the over 10,009 readdr inquiries received during 
the 1st six months 1957 from engineeringrmanagemenL purchasing, 
and military people throughout the U.S. and-ahroad. (And they still 
keep streaming in.) Depth coverage of manwfecturers is clearly 
indicated by the large number of reader service cards coming from 
vice presidents, purchasing agents. Senior Project Engineers. Design 
designers, structure, avionic and missile engineers etc., all with 
the same contractor. 

Special discounts on multipage and catalog-type space. Contact your 
AVIATION WEEK representative who Is ready to help you plan 
your 1958 Buyers' Guide advertising to gain best results. 


Aviation 
^ Week 


Aviation 
^ Week 

ANNUAL 

BUYERS’ 

GUIDE 

EDITION 




!L^oog: 

Froduiotioin. "VeLl'ves 
^■UL£Llit3r Tested 


One reaeon Moog makes so many 
servo valves so well ie just what you see 
here— a superbly -equipped test room where 
every valve is put through its paces. 

All test apparatus was designed and built 
by Moog especially to test production valves 
for performance criteria including flow rate, 
frequency response, resolution, linearity, 
and hysteresis, This attention to quality in 
quantity is your assmance of reliable servo 
valves for your production requirements. 
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RCAF Receives First 
Canadair Argus 

ritst Canad^iir ,\rgus to be turned over tu 
tlie Ro>n1 Canadian ,^ir Force, the third 
aircinCe to fly, is accepted by Canadian Dc, 
fense officials at cecemnnv at Montreal (be- 
low). Second aircraft, which has flown more 
tlian 221 lir.. lus added some antennas and 
instrumentation (above) which first airplane 
did not have, llicsc include static pitot 
tubes near nose observer, some type of di- 
liole antenna near cockpit. VHF antennas 
on top nf fuselage. 
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Answers to the Toughest Problems 

in Jet Aircraft Cooling. . . 


LIGHTWEIGHT...TH INWALL 


STEUIHRT-UJRRnER 

HEAT EXCHANGERS 

Stewart-Warner's unexcelled experience can be used to meet your heat transfer needsi 




The South Wind Division of Stewort-Worner pioneered the 
development of heat exchange equipment for heating modern 
aircraft. Now South Wind is the leading producer of heat ex- 
changers for cooling. Lightweight thinwall units in both stainless 
steel and aluminum— either air-to-air, air-to-liquid, or air-to- 
evaporating-liquid— are being designed and fabricated for a wide 
range of new and important uses. If you have a heat transfer 
problem, South Wind engineers can help you solve it. No obliga- 
tion, Write to South Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 7, Indiana. 



DIvitisn ef 

STEWART-WARNER CORPORATION 
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EQUIPMENT 


Rough Field Tire Deflates in Flight 


Los Angeles— Progress in the develop- 
ment of a low pressure pneumatic tire 
for assault transports operating from 
unprepared fields was repotted to the 
National Aeronautic meeting of the So- 
cictj’ of Autoinoth'c Engineers bv 
V, Frisby of Fairchild Engine and Air- 
plane Co. 

Because of its unusual size, experi- 
mental fire is designed to be deflated 
and collapsed in flight like a lielical bel- 
lows to minimize drag and airframe 
volume requirements, 

lire tire inflation system is also de- 
signed to bleed off some tire pressure 
.iirtomaticully as sink rate is dissijjatcd 
in the landing. 

The purpose of this is to maintain 
the product of footprint area times tire 
pressure appro.ximatch constant until 
sink rate is totally dissip.ited, thus con- 
trolling rebound. 

Operating conditioiis of assault trans- 
port landing gear differ from those of 
conventional landing gear in four tc- 

• Wlrile rolling resistance of conven- 
tional gear on pavements is small rela- 
tive to vertical load, on unprepared 
fields, rolling resistance may be ns much 
as half the vertical loud. 

• Rolliog resistance on pavements is 
nearly constant regardless of speed, but 
on unprepared fields of low shear 
strength soil, rolling resistance of low 
pressure htes may M expected to di- 
minish as speed increa.ses. 

• Reaction of pavement to aircraft 
loads is not subject to moisture con- 
tent as is the ease of unstabilizcd soil. 

• Unprepared fields arc not plane sur- 
faces, and currugations, potholes, 
bushes, etc., must be expected. 

Very low pressure tires should have 
lower rolling resistance on low shear 
strength soils than higher pressure tires 
and probably less than skis. Most at- 
tractive characteristic is their ability 
to accommodate surface inequalities. 

W'cight of low pressure tires built 
by conventional methods would prob- 
ably be prohibitive. Tlic experimental 
tire is fabricated by other techniques 
which gis’c tire weight equal to about 
one percent of rated load for a config- 
uration giving deflection and footprint 
area required. 

The tire is of high tensile nylon and 
natural rubber. Tire cord is wound 
in one continuous strand over collap- 
sible male mould. All cords arc tangent 
at hub or bead of tire. Designers hope 
that maximum stress in all cord is about 
equal for the most severe tire deforma- 



ANOTHER Fairchild development for assault transports is a wide tread main landing gear 
on its C-I23. New gear extends to the side with wheel well cover athrehed at bottom. 
Shindard gear on plane in foiegiound (below) extends vertically and has wheel well cover 
hinged at top. Fairchild said tests have shown new gear ts an improvement. 
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a cool 
motor 
for 
hot 
aircraft 


Unique construction of Westinghouse gearhead motor 


assures maximum horsepower.. .even at high temperatures 


’Westinghouse aircraft gearhead motor meets requirements of MIL-M-7969A. Totally enclosed, fan cooled, explosion-proof. Con- 
tinuous duly ratings of H to 2H bP available witliin speed range lOdO-3000 rpm. Higher ratings available for interrailteot duty. 


Paster — Higher — HOTTER 1 

Today's aircraft demand electric motors that can 
operate in ambients far above normal — at no sacrifice 
in efficiency. 

The lightweight Westinghouse aircraft gearhead motor 
meets this challenge. The unique finned frame provides 
an extra-large area for dispersal of internal motor heat. 
An external fan and shroud channels air over the fins, 
driving off the heat quickly, efficiently. The rotor design 
itself provides an efficient m/erno/circutalinn of air with- 
out the added weight of a separate internal fan. 


Result — this Westinghouse motor operates at a maxi- 
mum horsepower-to-weight ratio regardless of surround- 
ing temperatures. 


Westinghouse engineers draw on 40 years of experience 
for specialized solutions to aircraft electrical problems. 
Why not take advantage of this experience by using our 
planning boards for your electrical needs? s-oaox: 


you CAW BE SUBE ...iFiTj8^\festin£house 

AIRCRAFT EQUIPMENT DEPARTMENT, LIMA. OHIO 


Details Revised In 
Wheel Mover System 

New York— Fluidity of tiic concept 
of propelling heavy jet aircraft with 
rthcel mot’crs has resulted in several 
idea changes by flte originators of the 
concept, Consolidated Diesel Electric 
Corp., since details (if tlie system were 
publicly rcsciiled {AW Oct. 7, p. 137). 

Here arc the latest revisions and ad- 
ditions; 

• Two liydtaulically-powered wheel 
inovers-not four— will normally be used 
lo move plane. Units will be attached 
to forsvard, inboard svhcols of the 
plane's four-wheel bogie main gear. 

• Dummy wheel tiiosers svill be in- 
stalled on outboard forward wltccls. 
Yoke bc^vccll the real and dummy 
mosers will scac to push the power 
i chicie. Arm from yoke to mam wheel 
strut will scAe as torque reactor. 

• Diiminy mrsvets can be rc^rlacetl witli 

arc required under extreme conditions 
of ice or snow. Addition of two extra 
movers will cut maximum S)>ccd of 
plane movement in half, from 5 mpli. 
to 2-1 mph. 

• Single fhrottle-tspe lover mav be use-d 
to control speed and direction of rota- 
tion of botli wheel movers, allowing 
pilot to steer the plane through the 
nose wheel. Present control uses two 
levers, one for each wheel. 

• Power of wheel mover may be trans- 
mitted to plane through a set of cx|3aiicl- 
ing brake shoes reacting ag.iinst tiio 
inner rim of tlic main wheels. Power 
to expand the brakes will be taken from 
the power vehicle’s hydraulic pumps. 

Plan is to fry ring gear on prototype 
installation, expanding brake shoes on 
tile next installation. If brakes work, 
production iinit.v will be standardized 
on tlieir configuration. It prolilcins 
arise, sncli as foreign matter or icc on 
the wheel rims, making nse of brakes 
impractical, Con Diesel |)kms to retiini 
to the ting gear. Corapanv savs that 
Bendix Products, maker of the wlieeh, 
has agreed to cast tlic ting gear integ- 
rally witli production wheels if its air- 
line customers want it to. 

• ^Vhcel mover system has been |>ro- 
posed to Lockheed Aircraft Corp. for 
ii.se on its C-130 Hercules- Proposal 
lijs been transmitted to the Air h'orce 
for considaation. 

Idea is tliat vvlico the C-150 is used 
as assjiult troop transport, it may be 
he required to land on unprepared 
fields with tlic possibility of miring 
down in soggy terrain. 

To retrieve a plane tlic size and 
weight of even an empty C-130 under 
such conditions could become a major 
operation. Consolidated Diesel engi- 
iiccts believe that their wheel movers, 
coupled to the aircraft's four main 




Archytas and his wooden pigeon 

Historians and archeologists have i-ecoi-ded legends I 
and mythology dealing with flight as far back as 
3500 B.C. However, it is not until 400 B.C. that 
history recoi-ds the first actual flight experiment j 
distinctly removed from pure mythology. 

I Archytas, brilliant Greek philosopher, scientist, mathematieiai 
‘ sral, is credited with constructing a wooden, self-powered flying 
c. While this historic episode has been discussed and investigated ^ 
twenty centuries, a logical scientific explanation is still lacking. 

I Theories offered to explain the alleged flight have been many-a lighter- 
ood unknown to us today, the use of a gas within the model, 
i mechanical device which may have been the forerunner of 
I combustion engines. Most researchers think of Archytas' accomplish- , 
I “possible but inen 


J facilit 




rehytfxs 


\ dreamed of.,.faeilit 

‘ Laboratories, a single sanne - 
complete aircraft nnd missile V 
1 equipment testinp-funclionalawl s 
I eauirojimenlol-tn accordance with 
f all miliiary atid commercial spec 


^^erotest-^ 

laboratories, inc. 

12911 18th Aveiuje 
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at happened to the price of oxygen ? 


The price of bulk oxygen has dropped about 80% in 12 years, while 
most other prices have risen. Oxygen is now being produced in 
large quantities for a few dollars per ton. 

Oxygen isn’t the high-priced chemical it used to be. Now, it’s a low- 
priced tonnage commodity— a utility purchased like electricity or 
water. The price drop is the real reason oxygen usage has climbed 
beyond 70 billion cubic feet per year. 


Why was it costly? 





Transportation costs, storage, outside labor involvements and the 
other limitations of outside supply added expense and uncertainty to 
hauled-in-oxygen. Trucks and tank cars are still in use, but today’s 
major .savings result from Air Products on-loca!mn generation. 


Air Products reduced the cost 

In 1940, Air Products developed oxygen generators which could be 
installed right in an industrial plant to meet any oxygen need, safely 
and economically. With generators built, operated and maintained by 
Air Products, industry could now have its own on-site supply of 
oxygen at a guaranteed price. . .without investing one cent of capital. 

The pioneering continues 

As the pace-setter in on-location oxygen generation, Air 
Products has continued to perfect new techniques and 
equipment . . . producing oxygen and nitrogen in any 
purity, quantity or pres.sure desired . . . with greater 
efficiency, reliability and safety. And, Air Products has 
used its experience and knowledge to extend the applica- 
tions of low temperature processing ... to transform 
waste gases into valuable products ... to purify chem- 
icals ... to serve the defense program. 

You can benefit now 

Air Products' resources are at your command ... for 
low-cost oxygen ... for the separation, purification and 
liquefaction of other gases. Call us, or write us at 
P.O. Box 538, Allentown, Pa. 


Hundreds of Air Products packaee generators and tonnage plants are noa on stream . . . capaaliss range from HkmloBOO tons per dog. 
150 


wheels, could unniirc the plane and 
power it h) finner ground with a mini- 
mum of effort and time. Automotive- 
[vpc chains could he used on the wheels 
to provide maximum traction. 

Con Diesel engineers concede that, 
if much of the plane's belly is also 
mired down, wheel movers might not 
be able to do the job. 

Another potential customer of wheel 
movers is Strategic Air Command. Cur- 
icntly-uscd 40,000-lb. tugs prove inade- 
quate, under certain conditions, to move 
SAC's -too, 000-lb. B-52s. Tliis requires 
that the tugs be doubled, or even 
tripled up, to move the giant planes- 

OFF THE LINE 


Contract fo do the interior design, 
decor and color scheme of the 20 \'ick- 
ers Vanguards ordered bv' Trans-Canada 
,*iir Lines has been awarded Charles 
Butler .Associates. Butler has been re- 
sponsible for the inferiors of all Vickers 
Viscounts being operated or on orda 
bv TCA in Canada and by Capital .Air- 
lines and Continental Air Lines in the 
U.S. Butler's address: 19 E. 55rd St.. 
New York, N, Y- 

Coutract to provide technical assist- 
ance for aerial camera systems instruc- 
tion and maintenance has been awarded 
Ilvcon Mamifiicturing Conip-inv, Pasa- 
dena. C.rlif. bv USAE's Air NIateciel 
Command. Contract covets technical 
representation witli both Strategic and 
Tactical Air Commands on Hycon’s 
K-?6 and K-tfi Universal Omicra Con- 
trol System (UCCS) components. 

National-Standard Company's stock 
interest in Poroloy Elquipmcnt Inc. has 
been purchased by Bendix Aviation 
Corporation. Poroloy Equipment, Van 
Nuv.s. Calif., is developer and manufac- 
turer of porous metal filters which arc 
useful in ovcretvming thermal problems 
111 high temperature hydraulic svsteins 
in planes and guided missiles- New 
inctal also shows promise in cooling 
burner chamber walls and turbine 
buckets in [et engines to extend their 
operating life. Company also makes 
Potonicsh, .1 scintered. stainless steel 
wire cloth material which can be tail- 
ored to aircraft filter applications where 
heat and pressure arc problems. 

Millville, N. J.-Lcighfoii Collins of 
Air Facts drew many loud cbiickles 
from a large audience at the Airvvork 
Operations Svmposium with some vvell- 
rhosen comments about problems of 
private flyers piloting their planes under 
II'R conditions. Example: "The Wash- 
ington tower tells me to check in over 
the 14th St. hridge-buf I don't live 
there and haven’t a clue where it is." 



Engineers: 

MAKE 

AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. You’ll find the same 
high level of advanced engineering in every 
phase of Ryan’s work: 

• VTOL aircraft 0*1 aid turboprop) 

• Automatic Navigation 

• Missile Guidance 

• Rocket Combustion 

• Jet Engine Metallurgy 

• Drone-Missile Design 

Ryan is the right size for you : big enough 
for complete responsibility on challenging 
projects . . . small enough 80 you won't get 
lost in the shuffle. And Ryan is located in 
clear-8ky San Diego, world-famous for 
beaches and casual living. 


ryah: 
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WHAT'S NEW 


Reports Available; 



Sc|)at3tion and Oetcrmination of 
oniuni and ritorinni in Magnesium 
A. Riib\ . W riglit Air Dc- 

S1.75; eipp.; I'PB 15]2-(4)'. 


12 ". 


'lavlor and M. C. Hcmings. Jr.. Massa- 
chusetts Institute of Tccluiologs' for 
Wright Air Development Center. U. S. 
Air l■•orce. Jan. 19”: S2.S0; 93pp.; 
(PHI5104i), 






(PB VmTi9) 



3EIi 


orination Manual of the CAA 
TIk Civil Aeronautics Ad- 



SERVING THE AIRCRAFT AND 
MISSILE INDUSTRY 


Diecraft’s special manufacturing techniques fly with our 
country’s leading planes and missiles. For twenty-five 
years the aircraft and electronics industries have utilized 
the skills which have made us a leader in the manufacture 
of special components. 

Let us demonstrate to you the type of service by which we 
have earned our reputation. 



ma1 Bureau of Standards, 
D, C-r $.20; 17pp. ‘ 


DIECRAFT, INC. 

8643 PULASKI HIGHWAY. 8ALTIM08E 21, MADYIANO 
TELEPHONE; MURDOCK 6-3390 



CLASSIFIED Searchlight Section ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





FOR SALE 

C-46F's 

Original "F" Models 

WORLD'S LARGEST INVENTORY 

SALE OR LEASE 

SUPER 18 



MODEL D-18S 

THE FLYING TIGER LINE INC. 

C-82 PARTS 
BETTER C-82’s 

STEWARD-DAVIS, INC. 

FA I.34IA. P.O. Box 351, Gardena. Cal. 

TWIN BONANZAS 
ATLANTIC AVIATION CORP. 




PAC 

OVERHAUL • SALE • EXCHANGE • LEASE 
All Models Pratt & Whitney Engines 

R985 R1340 R1830 
R2000 R2800 

FROM MAINE TO VIRGINIA . . . 

COHrollAJION DC-3, Isdailar, el«. 

A SHORT HOP TO ATLANTIC 
rbara Philadelphici ProMsn Clann 


PACIFIC AIRMOTIVE CORPORATION 

ACeS 

OVERHAUL • EXCHANGE • LEASE 
ALL P&W ENGINE MODEL’S 

RtU ■ I34S . lUO - 2000 

Auction Sale ! ! ! 

Nallonql Air Linas 

and a group of 
Nationally resognizad Aviation 

OCTOBER 28, 29, 30, 31 
9 A.M. Daily 


Parts ond equipment 

LESTER HART & ASSOCIATES INC. 





EMPLOYMENT OPPORTUNITIES 






GENESAL^ELECTRIC 




EMPLOYMENT OPPORTUNITIES 



AVIATION 



IBM 


Challe7iging assignments for well 
qualified E.E.'s, M.E.'s, 

Physicists and Mathematicians in; 


FOP OtTAILF, jiul write, OUtlill* 
ingback^roundsndinterests, to: 


• Rodor tysteiriF 

• Inerliol guidonce 

• Tetl equipment development 

• Electronic circuit decign 


IBM 


MILITARY 

PRODUCTS 





Solar Advanced Technology 


Gas turbine ground support 
unit starts giant jets in seconds 
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LETTERS 


Manned Satellites 

1 would like to lake this opportunih' to 
congntulale Mi. R. Hot/, on liii editorial 
"Mistile Misinformation” {AW' Sept. 9}. 

Now, if Mr. Hot/, wlio lias tlic oppor- 
tunit)', will continue his attack on the 
"clowns’' in Washington and write editorials 
on coordinating the missile program, then 1 
would have found an ally on this subject. 

It is the present ridiculous waste of mones- 
which is giving the Americnn people this 
”phonv" prosperitv and absolutelv no safe 
defense. AH this wasted monev should have 
gone into a coordinated program for the es- 
tablishment of manned satellites, a far su- 
licrioi defense. 

Should we he beaten in the development 
of manned satellites by Russia we can thank 
the Iving politicians, generals and admirals. 
Never has there been such an assembly of 
stupidrtv in W'ashington as there is today. 
W'e need a coordinated program and less 
ignorant statements from W'ashington, D, C. 

Edwasd H. TiAsro 
West Hartford, Conn. 

In Agreement 

In reference to "Cockpit N^iewpoint" 
(.\W Sept. 9. p. 51 J, a bouquet to Capt. 
R. C. Robson and the several manufaehircrs 
of .Automatic Direction Finders who have 
recognized the fallacv of .ARINC’s "three 
knobs to do the job of one" concept. 

Fic on learned committees w-ho seem to 
consider the crew a pair of long armed apes 
capable of teaching in ah directions at once 
and looking somewhere else while "keeping 
the beast right side up." Thev obviously 
have neier "passed Strourlsburg, Pa., at 
20,000 ft. and landed at LaCuardia 1 5 
minutes later." — .At least not in the past 
10 vears- .Avionic Encinukr 

Grand Rapids, Mich. 

A Bet for Robson 

I w-ould like to make several comments on 
Capt. Robson's obsenations in the Sept. 9 
"Cockpit A'iewpoint." Capt. Robson pointed 
out that the new ADF receivers, recentlj' in- 
trodiiced, add comple/ily to cockpit pro- 
cedures at a time when it is all-important to 
reduce such complexits'. 

AA'c sincerely believe the Bendix DFA-70 
(our nomenclature for the new ,ADF1 does 
just what Capt. Robson and all other pilots 
most desire— namelv, simplifies the time, 
romplexity and comenience of cockpit pro- 
cedures, "fhe control head for the new ADF, 
as specified by Aeronautical Radio, calls for 
digital frequency .selection; digital frequency 
selection is the technical term for tuning a 
receiver by a method of switching rather than 
continuous tuning. Present day VHP equip- 
ment is tuned by digital means and this new 
.ADF oBets the same advantages over the old 
system as the present airline \'OR receiver 
offers over continuouslv tuned \'HF re- 

Also, digital tuning offers much greater 
legibility; the 2 in. high numbers of our 
DFA-70 Control Unit ate probably more 


of ira readfrt orr the iuuet raised in rite 
Magosine^s editorial coturriris, dddress 
tellers to the Editor, dtintion Ifee/t. 

330 W. 42 Si.. New York 36. N. Y. Try 
to keep letters under 500 words and give 
a genuine ideniifienlioii. lEe will not 

readable than anv other indicator in the 
cockpit. 

Another simplification found in the new- 
•ADF receiver is the elimination of the hand- 
switch — handswitching occurs automatically 
as frequenev is selected. 

Capt. Robson also indicated that it wmild 
lake longer to time the new .ADF than the 
old "coltcc grinder." 'This mav seem to be 
the case on first rcfleetion but, actually, the 

Bendix MN-62 (the old standard airline 
ADF I and the new DF.A-70, both mounted 
in aircraft. The aserage time for a pilot to 
tune from station to station in the aero 
nautical range band w-as 1;1 in favor of the 
DF.A.70. 

.Also, the "rcsettabilih ’■ of the DF.A-70 is 
extremely good; in my personal experience, 
I hare found it completelv adequate to set 
the dial to the published frequency in the 
aeronautical band — fine.tuning is not nerres- 

Tu conclusion, I would like to offer Capt. 
Robson a flight demonstration of the DF.A- 
70 .ADF in anv terminal area of his choice; 
and I would like to bet him a steak dinner 
that he changes his opinion about the .ADF 
-after using it. How .about It, Capt.? 
Richard S. Finke 
Supen'isor, Executive .-AsTation Sales 
Bendix Radio Division 
Bendix Aviation Coip. 

Baltimore. Md. 

Disgustion Cure 

Referring to the letter "W'orking Time 
3096" from Disgusted Engineer in the 
Julv 3 issue, p. 15-4 — it seems to me that if 
a man spent more time concentrating on 
w'hat should be rionc rather than what is 
actually done he would he less disgusted 
and further ahead. 

E. M. W. 

Buffalo, N. Y. 

Cooperation Urged 

For quite some time Tvc felt a growing 
anxiety — changing now to resentment— over 
the lack of understanding and cooperation 
between pilots and ATControllers. Tlial 
feeling was heightened by the Specht inci- 
dent — particulariy with the subsequent C.A.A 
and C.AB position. 

I am not an airline pilot — though I once 
w-as. It is not mv intention to defend Specht 
as an end in itself. But I am very concerned 
over the failure of ATC to render the par- 
ticipants in the incident such protection as 
was rcadilv available. 

On many occasions Tve visited ATC 
centers and towers — and I know they do 
have their problems. But as often as not, 


those problems could be considerably light- 
ened by accepting and even inviting pilot 
cooperation. This is a relatively rare action, 
iiow-a-days- Sometimes the resulting con- 
fusion reaches ridiculous proportions — and 
then again — tragic ones, 

I come in intimate contact with less sea- 
soned pilots than Specht and his .ALP.A 
comrades. Ei-entually they come to realize 
that anyone— even .ATControIlers— c.in he 
wrong, and they go about their business 
with that ads-antaK. But at first — and for 
some, too long — there is a tendenev among 
neophytes to regard all C.AA dictums as 
tmimpeachable. .Any experienced pilot will 
rcadilv agree that there are times when ATC 
or other C.AA -controls arc unworkable or 
unsafe — and there are othen when he goes 
along with borderline ones hoping iiobodi 
will suffer. But the beginun hasn't the 
background with which to distinguish the 
good and the bad. Therefuic. C.AA shoiiUI 
exercise every effort to protect them — in 
stead of itself. .Allkn W. Haves 

Owner-Charlair 
East Hill Airport 
Ithaca. N. 

He’s Right 

On p. 83 of the Sept. 9 bsue, .Aviation 
AA'ekx identified a B-50 refueling two 
F IOOs and a B-36. I would like to sav 
that your identification of the B-56 was 
wrong. It is a 3-66. 

Dennis Hamlin 
North Holh'w'ood, Calif. 
I ft was a B-66!!— Ed.l 

Pilot Backs Specht 

I read with great interest your presenta. 
tion of the findings and rebuttal of the 
Specht case (.A AY March 18, p, 30). flavins 
experienced the discomfort associated with 
such events myself, more than once, 1 throw 
my lot with Specht. 

The ovciriding point of this matter is 
ea.sily last among all the words, both writ 
ten and spoken, that aic associated with 
the second-guessing that will always occur. 
The point is, who is in command of an air 
plane in flight, the pilot or someone, any- 
one, else? The aiisw-er is obvious. 

If a pilot abuses his emergency powers, 
he should be relieved pcnnaneutlv. pro 
vided his misdeed is established by legiti 
mate means, Ilow-cs-et, the burden of prool 
is never on him, and in case of rcasonabk 
doubt, nobody else, especially a non-pilot 
is qualified to pass judgment. And at the 
iiiuincnt the emergency is declared, not :. 
solitary soul can presume to give less thai. 
immediate, hill, constructive crxiperatior 
w-ith every means at hand, regardless of 
personal feelings, voice inflections, etc, 

I have the gieatest lespect and admira 
tion fur ground control personnel, and i 
cooperate w-ith them to the fullest. Bu: 
the guy who's driving the bird is the guy 
with the wheel in his little hot hands, 
r.evct anyone else. To question this is folly, 
to ignore it, fatal, 

Capt. AA'illiam F. Miiler, USAF 
AA'right-Pattetson AFB, Ohio 
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“As a purchasing man . . . 

I know that the best 
measure of a supplier is 

dependability. These 
impact extrusions are a 
good example of 
Hori’ey’s dependable 

performance." 


‘‘Harvey is our prime 

source for light and 
heavy press extrusions 
and forgings. From 
management’s viewpoint, 
we can always rely on 
Harvey's traditional 
high quality and service.” 


“Material from Harvey gives 
us all the inherent advantages 
made possible by the latest 
production equipment, 
complete /a6orafor>’ and test 
facilities, and exacting quality 
control. Tkafs why design 
engineers like myself count 
heavily on Harvey's 
technical assistance." 



Harvey is a leading independent producer of quality aluminum products in all alloys and sizes: 
Rod and bar, pipe, tube, hollow sections, press forgings, forging stock, impact extrusions, 

structurals, special shapes, extrusions, screw machine products and other aluminum products. 
Harvey is also producing similar items in titanium and steel. 


ilotors Matched Team of Allison 
rrop-Jet Engines and Aeroproducts Turbo- 
Propellers is Proving Itself Every Day as 
a Versatile and Dependable Power Plant for 
Military and Commercial Air Transportation 



EXPERIENCE WHERE IT COUNTS MOST- IN THE AIR. The Allison Turbo-Liner, a modernized 
commercial cargo-transport (top), a YC-131C military transport (center), and the famed Lockheed 
C-130 Hercules combat-cargo transport— all powered by Allison Prop-Jet engines and Aeroproducts 
Turbo-Propellers-are making aviation power-plant history. Flying from the Allison Flight Test 
Research Facility at Indianapolis, these planes are accumulating power-plant data in a round-the- 
clock accelerated flight-test program unsurpassed in the field of modern Prop-Jet engine and Turbo- 
Propeller operations. 




ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 




